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INTEODUCTION 


Those  wlio  are  called  npon  to  carry  out  duties  con- 
nected with  the  Public  Health  Act  of  1872,  have  to 
deal  with  subjects  involving  three  separate  kinds 
of  knowledge, — legal,  medical,  and  chemical.  The 
duties  are  so  multifarious,  and  to  many  now  engaged 
in  them  they  are  so  novel,  that  it  seemed  advan- 
tageous, in  the  production  of  a  Manual  of  Public 
Health,  to  secure  the  assistance  of  three  gentlemen 
severally  experienced  in  each  of  the  branches  of 
knowledge  involved.  Hence  the  origination  of  this 
manual,  in  which  I  have  had  the  advantage  of  the 
collaboration  of  three  able  and  well-known  authorities. 
Although  I  am  responsible  for  the  general  construc- 
tion and  editorial  supervision  of  the  work,  and  for 
whatever  faults  may  exist  in  it,  such  merits  as  may 
be  found  in  its  execution  will  of  course  be  properly 
ascribed  to  the  authors  and  not  to  the  editor. 

The  pressing  avocations  of  its  contributors  have 
caused  a  regrettable  delay  in  the  production  of  it. 

Eenest  Hakt. 


69  Queen  Anne  St.  . 
November  24,  1873. 
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CHAPTER  I. 

THE  CENTRAL  AUTHORITIES. 

The  snpreme  authority  in  all  matters  relating  to  public 
health  is,  by  an  Act  of  Parliament  passed  in  the  year  1871, 
lodged  in  the  Local  Government  Board.  This  Board,  which  Local  Go- 
has  its  seat  at  Gwydyr  House,  Whitehall,  consists  of  a 
President,  appointed  by  Her  Majesty,  and  of  the  following 
eX' officio  members,  viz. : — 

The  Lord  President  of  Her  Majesty's  Most  Honourable 
Privy  Council,  all  Her  Majesty's  principal  Secretaries  of 
State  for  the  time  being,  the  Lord  Privy  Seal,  and  the 
Chancellor  of  the  Exchequer.  Besides  these,  it  has  a  par- 
liamentary and  a  permanent  Secretary.  By  the  same  Act 
have  been  transferred  to  the  newly  constituted  central  autho- 
rity all  the  powers  and  duties  of  the  Poor  Law  Board,  so  powsand 
far  as  such  powers  and  duties  refer  to  England,  and  all  the 
functions  relating  to  public  health  hitherto  devolving  upon 
the  Secretary  of  State  or  the  Privy  Council.  All  the 
returns  relating  to  rates,  tolls,  or  dues,  other  than  those 
affecting  the  public  revenues,  which  are  required  to  be  sent 
to  any  other  department  of  the  Government,  are  to  be  sent 
in  duplicate  to  the  Local  Government  Board.  By  the 
Sanitary  Act,  passed  in  the  year  1866,  a  general  power  of 
control  over  the  acts  of  all  Local  Authorities  is  given  to  the  Supervision 
Board,  and  if  any  complaint  be  made  to  it  of  the  default  of  lutSrities, 
any  such  authority  as  to  sufficient  sewerage,  or  adequate 
water  supply,  by  which  the  health  of  the  inhabitants  of  the 
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district  is  endangered,  or  if  tlie  roads  or  footways  are  im- 
properly or  inefficiently  repaired' or  cleansed,  or  if  tliere  is 
any  default  in  enforciiig  the  provisions  of  the  Sanitary  Acts, 
the  Local  Government  Board  may  direct  an  enquiry  as  to 
the  allegations  in  any  such  complaint,  and  has  power  to 
order  the  execution  of  any  works  necessary  to  remedy  the 
default  which  has  been  proved.    This  is  a  very  powerful 
means  of  remedy  in  the  hands  of  inhabitants  or  owners ; 
for  should  they  fail  to  obtain  relief  from  the  Local  Authority 
of  the  district  in  which  they  reside  or  have  property,  they 
can  at  once,  either  separately  or  conjointly,  address  a 
memorial  to  the  Local  Government  Board,  which  is  always 
ready  to  make  full  enquiry  into  grievances  alleged  by  in- 
habitants against  Local  Authorities.    If  the  Board  should 
make  an  order  directing  a  Local  Authority  to  perform  any 
duty  not  hitherto  properly  discharged,  or  to  execute  any 
works  necessary  for  the  maintenance  of  the  health  of  a 
district,  and  the  Local  Authority  should  fail  to  perform 
the  duty  ordered,  or  to  execute  the  works  within  the  time 
specified  in  the  order  of.  the  Board,  then  the  Board  has 
power  to  appoint  some  person  or  persons,  and,  if  necessary, 
to  change  such  persons  from  time  to  time,  and  by  them  to 
execute  the  works  or  discharge  the  neglected  duties.  When 
this  happens,  the  Local  Authority  will  have  to  bear  the 
whole  expense  incurred  by  the  persons  appointed  by  the 
Local  Board  to  execute  the  works,  together  with  all  the 
costs  of  the  proceedings.    The  Local  Government  Board 
appoints  inspectors,  who  hold  the  enquiries  which  have  just 
been  noticed,  and  who  also  attend  meetings  of  Local  Boards 
throughout  the  country,  in  order  to  watch  their  proceedings, 
and  to  advise  Local  Authorities  on  any  matters  incident  to 
the  working  of  the  various  complicated  and  numerous  Acts 
of  Parliament  by  which  they  are  constituted,  and  whose 
provisions  they  have  to  enforce.    Besides  appointing  these 
officers,  the  Local  Government  Board  has  power  to  deter- 
mine the  salaries  and  to  issue  directions  as  to  the  duties 
of  all  officers  appointed  by  Local  Authorities,  where  any 
portion  of  the  salaries  of  these  officers  is  paid  out  of  funds 
raised  by  Parliament.    But  Local  Authorities,  much  dis- 
liking any  such  control,  generally  prefer  to  pay  the  whole 
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of  the  salaries  of  their  officers,  which  leaves  them  entirely 
unrestricted  as  to  the  amount  to  be  paid  and  the  duties  to 
be  discharged  by  these  officials,  and  it  also  enables  them 
without  appeal  to  dismiss  any  officer  whenever  they  may  be 
so  disposed.   Much  of  the  previous  sanitary  legislation  of  the 
country  is  contained  in  Local  Improvement  Acts.  In  many  Local 
of  these  the  provisions  have  become  obsolete,  either  because  SSSricts. 
of  the  extended  knowledge  we  possess  of  hygiene,  or  on 
account  of  the  limitations  as  to  rating  powers  contained  in 
them,  although  now  these  limitations  so  far  as  relates  to  sani- 
tary matters  are  entirely  removed.    The  Local  Government 
Board  has  power  by  provisional  order  to  change  these  P«o^isionai 
provisions,  either  modifying  or  entirely  repealing  them.  A 
provisional  order  is  practically  an  Act  of  Parliament,  as 
no  order  of  this  kind  is  of  any  validity  until  it  has  been 
confirmed  by  the  Legislature.    The  various  matters  which 
may  be  settled  by  the  Local  Government  Board  by  pro- 
visional order  are  alterations  in  existing  Local  Improve- 
ment Acts,  alterations  of  areas,  powers  to  be  granted  to 
Local  Authorities  to  acquire  lands  compulsorily  for  the 
various  purposes  required  in  carrying  out  sanitary  opera- 
tions, such  as  land  for  town  improvements,  for  sewers, 
for  outfall  of  sewers,  for  precipitation  of  sewage,  or  for 
intermittent  filtration  or  sewage  irrigation.    Local  Autho- 
rities may  by  agreement  acquire  lands  for  these  purposes,  Acquire- 
either  by  purchase  ov  on  lease ;  but  when  the  owners  Ss.°^ 
are  unwilling  to  part  with  their  property,  then  the  Local 
Authority  has  no  resource  but  to  apply  for  a  private  Act  of 
Parliament,  or  to  the  Local  Government  Board  for  a  pro- 
visional order,  authorising  the  purchase  and  compelling  the 
sale.  '  Provisional  orders  are  also  granted  for  joining  two  junction  ot 
or  more  districts  or  two  or  more  authorities,  for  certain 
purposes  more  easily  accomplished  by  joint  action,  into  one 
authority  for  these  purposes.  Whiere  it  is  necessary  to  raise 
large  sums  of  money  for  carrying  out  works  of  a  permanent  Permanent 
character,  such  as  sewerage,  water  supply,  and  the  like,  ^^^^  ^' 
and  such  expenditure  will  be  more  than  one  year's  assessable 
value  of  the  district,  then  before  raising  the  money  it  will 
be  necessary  to  obtain  a  provisional  order.    This  provi- 
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sional  order  may  grant  a  power  of  borrowing  equal  to  two 
years'  assessable  value  of  tbe  district. 

So  also  in  applying  the  provisions  of  tbe  Local  Govern- 
ment Act  to  any  district  on  the  application  of  any  Local 
Board  or  the  majority  of  owners  and  ratepayers,  or  upon 
petition  that  any  portion  of  a  district  should  be  separated 
from  such  district,  there  must  be  a  provisional  order,  and  in 
any  similar  case  arising  out  of  the  boundaries  of  districts 
being  undefined,  or  various  authorities  coexisting  where  it 
is  desirable  there  should  be  but  one,  then  and  in  all  such 
cases  there  is  power  lodged  in  the  Local  G-overnment 
Board  to  grant  a  provisional  order.  Before,  however,  such 
provisional  order  is  granted,  a  petition  is  to  be  lodged  at  the 
Local  Government  Board  office  ;  notices  and  advertisements 
are  to  be  issued  explicitly  stating  what  is  purposed  to  be 
done,  and  what  powers  are  asked  for.  Upon  the  receipt  of 
this  petition  the  Local  Government  Board  directs  an 
enquiry  to  be  held  in  the  district  from  whence  the  petition 
has  emanated,  and  at  such  enquiry  a  full  hearing  is  given 
to  any  one  showing  any  claim  to  appear  as  supporting  or  pre- 
venting the  granting  of  the  prayer  of  the  petition.  It  is,  in 
fact,  an  open  court  in  which  any  one  having  any  interest 
whatever  in  the  district,  whether  as  owner  or  ratepayer, 
may  be  heard  fully  in  support  of  his  views.  The  inspector 
appointed  to  hold  this  inquiry  at  its  conclusion  makes  his 
report  to  the  Local  Government  Board,  and  a  copy  of 
such  report  is  sent  to  the  Local  Authority,  and  may  be 
obtained  by  any  inhabitant.  It  has  happened  in  some 
cases  that  parties  dissatisfied  with  the  report  of  the  in- 
spector have  obtained  a  second  enquiry,  when  the  central 
authority  has,  in  accordance  with  the  prayer  of  a  petition 
emanating  from  the  dissentients,  ordered  a  fresh  enquiry 
by  an  engineer  with  a  legal  assessor,  before  whom  evidence 
is  again  taken — in  fact  amounting  to  an  appeal,  and  con- 
cluding with  a  report  to  the  Local  Government  Board, 
which  would  then,  upon  both  the  reports  sent  in,  determine 
what  course  it  would  adopt.  The  statute  gives  power 
to  the  Local  Government  Board  either  to  grant  provisional 
orders  as  asked  for  or  to  modify  the  requests  of  the 
petitioners  in  the  order  granted;  this  would  be  taken  to 


THE  CENTBAL  AUTHORITIES 


5 


include  also  the  power  to  refuse  the  application,  which  is 
frequently  the  case.  But  it  is  more  than  doubtful  whether 
the  Local  Government  Board  has  power  to  issue  a  provi- 
sional order  wider  than  the  petition  upon  which  it  is 
granted.  Should  the  application  be  acceded  to,  then  the 
order  is  introduced  into  a  bill  for  confirmation  by  Par- 
liament. This  bill  is  promoted  by  the  Local  Government 
Board,  and  passed  by  them  through  the  Legislature,  unless 
any  petition  is  presented  against  it,  in  which  case  it  becomes 
subject  to  all  the  incidents  of  private  legislation,  is  referred 
to  a  select  committee,  and  is  investigated  in  precisely  the 
same  manner  as  a  private  bill.  The  petitioners  employ 
their  counsel  and  parliamentary  agents,  and  must  bring  up 
their  witnesses  in  support  of  the  provisional  order,  as  the 
whole  charge  of  the  bill  becomes  lodged  in  their  hands, 
and,  unless  the  bill  is  passed  by  both  Houses,  the  provi- 
sional order  is  of  no  value ;  for  all  such  orders,  as  before 
stated,  must  be  confirmed  by  Parliament  before  they  become 
operative.  They  then  have  paramount  authority,  like  all 
acts  of  the  Legislature,  but  in  any  case,  even  before  confir- 
mation, they  cannot  be  reviewed  by  any  court ;  this  is  also 
the  case  with  all  orders  made  by  the  Local  Government 
Board.  These  orders,  which  i^efer  to  the  general  business 
of  sanitary  authorities,  may  be  granted  by  the  Local 
Government  Board  on  a  great  variety  of  subjects,  and  are 
also  final  and  conclusive  on  the  subjects  respecting  which 
they  treat.  These  are,  as  before  partially  alluded  to,  super- 
vision and  regulation  of  the  duties  of  all  sanitary  autliori- 
ties  and  their  ofiicers,  regulation  of  funds  raised  for  sanitary 
purposes,  and  alteration  of  areas  for  sewerage  and  other 
purposes  within  certain  limits.  The  more  extensive  powers 
in  this  direction  need,  however,  a  provisional  order.  But 
sufticient  has  been  said  to  show  how  extensive  are  the 
powers  lodged  in  the  Local  Government  Board,  and  that 
the  Board  is  competent  to  enquire  into  and  remedy  any 
grievance  arising  in  the  exercise  of  the  powers  of  local 
sanitary  authorities  or  arising  from  their  default.  Besides 
these  powers  the  Public  Health  Act  of  1872  diverts  from 
the  Board  of  Trade  to  the  Local  Government  Board  all 
their  powers  and  duties  under  the  Alkali  Act  18G3.  These 
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powers  and  duties  include  the  appointment  of  inspectors  to 
watch  over  alkali  works,  in  order  to  provide  for  the  better 
condensation  of  muriatic  acid  gas,  and  also  give  a  gene- 
ral power  to  the  Board  to  sanction  rules  and  annex  penal- 
ties for  the  breach  of  such  rules  hj  workmen  employed 
in  the  manufacture.  By  the  same  Act  the  powers  of  the 
Board  of  Trade  with  respect  to  the  supervision  of  the 
metropolitan  water  supply  are  also  lodged  in  the  Local 
Government  Board.  All  the  powers,  duties,  and  acts  which 
are  vested  in,  imposed  on,  or  required  to  be  done  by  the 
Home  Secretary  in  relation  to  turnpike  roads  and  paths, 
highways,  and  hedges  in  England  and  Wales  are  also  trans- 
ferred to  and  imposed  on  the  Local  Government  Board. 
These  powers  chiefly  refer  to  supervision  of  the  accounts 
of  bodies  charged  with  repairs  of  the  roads  ;  but  in  ad- 
dition the  Board  has  transferred  to  it  all  powers  and  duties 
with  respect  to — ■ 

The  Registration  of  Births,  Deaths  and  Marriages, 

Public  Health  and  Local  Government, 

Drainage  and  all  Sanitary  Matters, 

Baths  and  Washhouses, 

Public  Monuments, 

Town  Improvements, 

Artizans'  and  Labourers'  Dwellings, 
and  Local  Taxation  so  far  as  the  Home  Secretary  is  con- 
cerned, and  the  powers  and  duties  of  the  Privy  Council  as 
to  Prevention  of  Disease  and  Vaccination. 
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CHAPTER  II. 


LOCAL  AUTHORITIES. 


The  Public  Health  Act  of  last  Session  h.as  divided  the  whole  Sanitary 
of  England  into  sanitary  districts,  presided  over  respectively 
by  a  local  authority,  either  urban  or  rural.    Urban  autho-  Urban  and 
rities  are  either  in  Boroughs,  the  Town  Council,  or  in  Board  rities. 
of  Health  Districts,  Local  Boards  of  Health,  established  under 
the  Public  Health  Act,  1848,  or  Local  Boards  under  the  pro- 
visions of  the  Local  Government  Act,1858,or  Commissioners 
appointed  under  local  Acts,  passed  for  the  improvement  of 
the  districts  over  which  they  act.    All  other  parts  of  the 
country  are  to  be  in  future,  so  far  as  public  health  is  con- 
cerned, under  the  direction  and  control  of  the  Board  of 
Guardians  of  the  Union  in  which  the  district  or  parish  is 
situate.    But  if  any  part  of  a  Union  is  in  an  urban  district, 
then  the  guardians  of  such  portion  do  not  act  in  sanitary  Committees 
matters.    The  guardians  have  the  power  to  appoint  com-  authorities, 
mittees  of  their  own  number,  to  whom  they  may  delegate 
for  their  year  of  office  all  their  powers.    One  third  of  the 
number  of  such  committee  are  to  be  ex  officio  guardians,  if 
so  many  exist,  and  the  appointment  of  such  committee  to 
which  is  delegated  all  the  powers  for  the  time  being  of  the 
sanitary  authority,  must  be  made  at  a  meeting  of  the 
guardians  specially  convened  for  the  purpose.    They  have  parocinai 
likewise  the  power  to  appoint  parochial  committees,  either 
composed  wholly  of  guardians,  or  of  guardians  and  rate- 
payers, that  is  ratepayers  of  the  parish,  or  contributary 
place  for  the  sanitary  government  of  which  the  parochial  Committee 
committee  is  appointed.    This  committee  is  only  the  agent  authority, 
of  the  rural  sanitary  authority  appointing  it,  which  remains 
liable  to  any  duty  or  obhgation  devolving  upon  it,  should 
the  parochial  committee  make  defaul^,  in  its  discharge  of 
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STich  duties  and  obligations.  The  committee  must  carry 
out  any  regulations  imposed  by  the  rural  authority,  which 
has  also  the  power  to  alter  the  constitution,  or  altogether 
dissolve  the  committee,  whenever  it  thinks  fit.  There  will 
no  longer  therefore  be  difficulty  in  knowing  who  is  the 
sanitary  authority  of  any  district,  as  it  must  for  all  sanitary 
purposes  be  either  in  boroughs,  the  town  council,  or  in 
towns  where  the  Local  Government  Acts  are  in  force,  the 
Local  Boards,  or  in  towns  which  have  a  local  Act,  either  the 
commissioners  under  the  Act,  or  one  of  the  bodies  before 
enumerated,  to  whom  in  many  cases  the  powers  have  been 
transferred.  The  great  difference  existing  between  the  two 
kinds  of  local  authority  is  mainly  with  respect  to  vesting  of 
existing  sewers,  supervision  of  streets,  roads,  and  buildings, 
the  former  of  which  are  in  rural  districts  under  the 
control  of  highway  boards,  surveyors  of  highways,  or  turn- 
pike trusts,  while  the  powers  of  regulating  the  line  of  build- 
ings, width  of  streets,  &c.  contained  in  the  Local  Grovern- 
ment  Acts,  are  not  conferred  on  rural  authorities,  although 
the  Local  Government  Board  may  transfer  to  any  rural 
authority  any  or  all  of  the  powers  of  an  urban  authority. 
Their  ordinary  powers  and  duties  are  confined  to  providing 
a  proper  supply  of  water,  getting  rid  of  the  sulliage  of 
their  district,  preventing  or  removing  nuisances,  regulating 
common  lodging-houses,  enforcing  sanitary  measures  in 
times  of  epidemic  visitation,  and  supervising  bakehouses. 
In  the  metropolis,  except  for  certain  purposes  in  the  City  of 
London,  which  is  governed  by  a  special  Commission  of 
Sewers,  sanitary  measures  are  regulated  by  the  Metro- 
politan Management  Act  1855,  which  came  into  operation 
on  January  1,  1856.  By  this  Act  the  whole  of  London, 
including  the  City  of  London,  which  is  to  be  taken  to  mean 
all  parts  at  the  time  under  the  jurisdiction  of  the  Commis- 
sioners of  Sewers,  is  divided  into  districts,  these  districts 
including  either  a  single  parish,  or  several  parishes,  or 
parishes  and  districts  united  together,  to  form  a  district 
under  the  Act.  The  vestry  in  all  these  parishes  was  made 
elective,  and  in  cases  with  more  than  2,000  rated  house- 
holders were  divided  into  wards,  and  a  certain  number  of 
vestrymen,  in  proportion  to  the  number  of  rated  inhabi- 
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tants  in  eacli  parish  allotted  to  each.  The  vestry  thus 
constituted  elects  a  prescribed  number  of  representatives  to 
form  a  District  Board,  who  act  as  a  Local  Board  for  their 
district.  Each  vestryman  must  have  a  qualification  by 
being  rated  to  the  extent  of  40Z.  to  the  relief  of  the  poor, 
except  when  the  number  of  poor  rate  assessments  of  40 L 
does  not  exceed  one-sixth  of  the  whole,  then  the  qualifica- 
tion is  reduced  to  25Z.  Each  of  these  district  boards  sends 
either  one  or  two  representatives  to  make  up  the  Metro- 
politan Board  of  Works,  which  acts  as  the  sewer  authority, 
regulating  streets,  and  generally  has  powers  to  make, 
widen,  or  improve  streets,  roads,  or  ways,  and  may  expend 
for  any  of  these  purposes  any  sum  not  exceeding  50,000L, 
without  any  consent,  and  exceeding  that  sum  with  the  con- 
sent of  the  Commissioners  of  Her  Majesty's  works  and 
buildings  ;  if  exceeding  100,000?.,  not  without  the  previous 
sanction  of  Parliament. 

Members  to  form  a  Local  Board  as  an  urban  sanitary 
authority,  are  elected  from,  and  by  the  ratepayers,  who 
have  been  on  the  rate  book  for  one  whole  year,  and  who 
have  paid  all  rates  except  those  due  within  six  months  of 
the  election ;  and  this  holds  good  even  when  the  rates  are 
compounded  for  and  paid  by  the  owner,  the  right  of  all 
occupiers  being  specially  reserved  as  to  any  franchise  or 
right  of  voting.  Any  ratepayer  may  nominate  for  the 
office  of  member  any  other  ratepayer  or  ratepayers,  within 
the  prescribed  number  residing  within  the  district,  or 
within  seven  miles,  and  possessed  of  real  or  personal  estate, 
or  both  to  the  value  of  not  less  than  500?.  in  districts  con- 
taining less  than  20,000  inhabitants,  or  not  less  than  1,000Z. 
in  districts  where  the  population  exceeds  20,000  ;  or  it  is 
sufficient  if  the  nominated  member  of  a  Local  Board  is  rated 
to  the  poor  rate,  at  an  assessment  of  not  less  than  15?.  in 
districts  containing  less  than  20,000  inhabitants,  or  not  less 
than  30Z.  in  districts  exceeding  20,000  of  population. 

The  Beturning  Officer,  who  in  the  first  instance,  upon 
the  appointment  of  a  Local  Board  is  nominated  by  the 
Local  Government  Board,  but  who  is  afterwards  almost 
uniformly  the  Chairman  of  the  Local  Board,  except  when 
he  is  himself  a  candidate,  publishes  a  notice  of  every 
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election  of  members,  stating  the  number  and  qualifica- 
tions required  of  members,  and  the  mode  of  voting.  These 
notices  are  published,  and  afi&xed  to  places  in  the  district 
where 'notices  are  usually  exhibited.  If  there  should  be 
such  a  number  of  ratepayers  nominated  as  exactly  fills  up 
the  vacancies,  then  the  persons  nominated  are  declared  by 
the  Returning  Ofi&cer  to  be  duly  elected  members  for  three 
years  ;  but  subject  to  a  third  of  the  members  retiring  every 
year.  Should  a  greater  number  be  nominated  than  the 
number  of  vacancies  to  be  filled  up,  then  an  election  takes 
place  by  means  of  voting  papers,  which  are  delivered  at  the 
residences  of  the  owners  and  occupiers  of  the  district  three 
days  before  the  day  of  election,  which  is  the  day  when  the 
voting  papers  are  collected  by  persons  specially  appointed 
for  the  purpose  by  the  Returning  Of&cer.  If  it  be  so  wished 
by  any  candidate,  a  person  appointed  to  act  as  his  agent 
may  accompany  the  person  who  delivers  or  collects  the 
voting  papers,  after  giving  one  day's  notice  of  an  intention 
to  send  such  an  agent.  A  ratepayer  nominated  is  not 
compelled  to  serve  the  of&ce  of  member  of  a  Local  Board. 
An  intimation  should  be  given  to  the  Returning  Officer  of 
a  refusal  to  serve,  if  possible  before  the  collection  of  the 
voting  papers.  This  might  save  the  necessity  of  counting 
up  the  votes,  or  would  enable  the  Returning  Officer  to  de- 
clare elected  the  next  candidate  having  the  largest  number 
of  votes,  supposing  the  refusing  ratepayer  to  be  himself 
among  the  returned  candidates. 

If  the  refusal  to  serve  comes  from  a  candidate  after  elec- 
tion it  will  be  the  duty  of  the  Local  Board  itself  as  in  any 
other  casual  vacancy  to  elect  a  ratepayer  in  place  of  the 
member  elected.  This  can  be  done  by  the  Local  Board, 
either  from  the  candidates  or  from  the  body  of  ratepayers 
at  their  discretion.  Upon  the  voting  papers  being 
collected,  it  becomes  the  duty  of  the  Returning  Officer  to 
attend  at  the  office  of  the  Local  Board  the  next  day,  and  on 
as  many  succeeding  days  as  may  be  necessary,  there  and  then 
to  add  up  the  votes.  He  has  the  power  of  striking  ofi"  any 
votes  which  he  thinks  bad,  and  his  decision  is  final  as  to  their 
validity.  Having  done  this  he  declares  who  are  elected, 
and  lays  the  voting  papers  and  a  certificate  of  his  returns 
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before  the  next  meeting  of  the  Local  Board.    This  certifi- 
cate and  the  voting  papers  are  preserved  in  the  oflSce  of  the  Preser  ration 
Local  Board,  and  are  open  to  public  inspection  for  six  papers."^ 
months.    The  scale  of  voting  by  ratepayers  or  owners  is  Scaieof 
regulated  by  what  is  known  as  Sturges  Bourne's  Act,  and 
is  as  follows  : — 

When  the  rateable  value  is  under  £50,  one  vote, 
„  £50  and  under  £100,  two  votes, 

£100       „        £150,  three  votes, 
£150       „        £200,  four  votes, 
£200       „        £250,  five  votes, 
over  £250,  six  votes, 

and  this  is  the  greatest  number  of  votes  which  can  be  given 
for  one  property  by  a  ratepayer ;  but  the  owner  can  give  an 
equal  number:  therefore  where  the  owner  is  also  the  occu- 
pier there  may  be  a  franchise  of  twelve  votes  lodged  in  one 
person.  All  owners,  however,  must  before  an  election  send 
in  a  claim  to  vote  to  the  clerk  of  the  Local  Board,  when 
they  wdll  be  duly  registered  and  a  voting  paper  sent  to 
them  as  owners,  and  this  application  must  be  renewed 
each  year.  Should  it,  however,  happen  through  negli- 
gence or  oversight  that  a  voting  paper  has  not  been 
sent  to  an  owner  or  occupier,  then  any  ^Derson  claiming  to 
vote  must  himself  call  on  the  Returning  Officer  before  the 
day  of  election,  and  in  his  presence  fill  up  a  voting  paper, 
which  the  Returning  Officer  is  bound  to  supply  and  take 
charge  of.  It  will  be  thus  seen  that  a  Returning  Officer 
fills  a  very  important  office.  He  cannot  be  himself  a  candi- 
date, although  Chairman  of  the  Local  Board,  and  is  bound 
by  heavy  penalties  faithfully  to  discharge  the  duties  of  his 
office.  Should  he  be  at  any  time  disqualified  to  act,  either 
through  his  being  a  candidate,  through  illness,  or  other 
sufficient  cause,  the  Local  Board  have  power  to  appoint 
some  one  else  to  conduct  the  election,  and  this  must  be 
carefully  observed  or  the  election  will  be  void. 

The  successful  candidates  have  a  notice  served  on  them 
of  their  election  by  the  Returning  Officer,  who  also  noti- 
fies the  result  to  the  public  by  placards  exhibited  at  the 
places  where  parochial  notices  are  usually  affixed.  Each 
member  of  a  Local  Board,  before  he  acts,  must  sign  a 
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declaration  wliich  is  to  be  witnessed  by  two  other  members 
of  the  Board,  that  lie  is  possessed  of  the  necessary  pro- 
perty or  rating  qualij&cation  to  act  as  a  member  ;  this 
declaration  is  to  be  filed,  and  any  one  making  one  falsely  is 
guilty  of  a  misdemeanour.  The  election  of  any  member 
after  he  has  acted,  may  be  impeached  by  a  writ  of  quo 
ivarranto,  sued  out  in  the  Court  of  Queen's  Bench,  and  the 
member  may  then  either  resign  his  seat  or  defend  it,  which 
it  need  hardly  be  said  may  be  a  very  costly  process. 

The  qualification  of  a  member  will  be  lost  if  he  becomes 
a  bankrupt  or  insolvent,  or  if  he  compounds  with  his 
creditors,  or  holds  or  accepts  any  office  of  profit  under  or 
becomes  a  contractor  to  the  Board.  He  will  also  be  in- 
capable of  continuing  a  member  if  he  be  absent  from  the 
district  for  more  than  six  months  at  a  time,  unless  in  case 
of  illness.  But  a  member  does  not  become  disqualified 
owing  to  the  sale  or  lease  of  any  lands,  or  the  loan  of  any 
money  to  a  Local  Board.  A  member  may  be  interested  in 
Joint  Stock  Companies  which  have  contracts  with  the 
board  without  losing  his  qualification  ;  but  he  must  not, 
without  the  consent  of  the  Local  Grovernment  Board,  vote 
upon  any  question  in  which  his  company  is  interested. 
This  dispensation  of  the  Local  Government  Board  refers 
mainly  to  water  companies  and  other  bodies  of  a  like  jDublic 
nature.  Members  voting  after  being  disqualified  subject 
themselves  to  a  penalty  of  ^50.  In  some  cases  Boards 
may  consist  of  sefected  as  well  as  elected  members.  It 
has  already  been  stated  that  where  there  is  a  Town  Coun- 
cil, this  body  becomes  the  Local  Board.  There  is  no 
special  election  as  a  Local  Board,  but  the  Town  Council 
elected  by  ballot  are,  by  the  Public  Health  Act,  at  once 
constituted  as  the  Local  Board.  It  sometimes  happens 
that  there  may  be  a  district  larger  than  a  borough,  or  two 
boroughs  may  possibly  form  a  district :  in  any  such  case 
the  Town  Council  has  power  to  select  members  to  form, 
joined  to  elected  members,  a  board  for  the  district.  There 
may  also  be  unions  of  districts  for  various  purposes,  not- 
ably to  provide  an  efficient  water  supply,  or  an  outfall  for 
the  sewerage  of  several  districts,  or  to  provide  land  for 
sewage. irrigation  for  the  same,  in  these  cases  a  joint  sewer 
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authority  may  be  created.  This  joint  Board  will  exercise  its 
powers  only  for  the  conjoint  work,  that  is  the  work  in  which 
all  the  constituent  districts  are  interested,  leaving  all  the 
internal  arrangements  of  the  various  districts  in  the  hands 
of  the  individual  Boards.  Thus  in  the  case  of  providing 
a  main  sewer  for  two  or  more  districts,  all  the  contributory 
sewers  and  drains  within  the  districts  would  be  constructed 
and  superintended  by  the  several  Boards,  while  the  main 
artery  wouldbe  constructed  and  supervised  by  the  jointBoard. 

A  Local  Board  at  its  first  meeting  appoints  a  chairman,  Meetings, 
who  presides  over  the  meetings  of  the  Board  and  has  a 
casting  Vote.    If  absent  any  member  may  be  appointed  to 
act  as  Chairman ;  one  third  of  the  number  of  members 
forms  a  quorum,  and  the  meetings  must  be  held  at  least 
once  a  month.    A  Local  Board  being  a  corporation  should 
provide  a  common  Seal.    It  has  power  to  appoint  such  ofB.-  common 
cers  as  may  be  requisite  to  carry  out  the  business  of  the 
board ;  specially,  a  Clerk,  Treasurer,  Surveyor,  Medical  officers. 
Ofi&cer  of  Health  and  Inspector  of  Nuisances.    It  has  also 
power  to  appoint  committees,  to  whom  may  be  entrusted  Committees 
various  sections  of  the  duties  belonging  in  the  aggregate 
to  the  Board  itself ;  but  all  the  minutes  passed  by  such 
Committees  should  come  up  for  confirmation  by  the  Board 
and  all  acts  done  should  emanate  from  a  resolution  of  the 
Board  itself.    The  minutes  of  the  Board  meetings  are  to  Minutes, 
be  carefully  kept ;  they  may  be  confirmed  and  signed  at  a 
subsequent  meeting  ;  but  minutes  of  committees  should  be 
entered  at  the  time  of  meeting  and  signed  if  possible  at 
the  time  and  by  the  Chairman  then  presiding,  and  by  all  the 
members  of  the  Committee  who  are  present.    It  is  very 
desirable  that  a  Code  of  standing^  orders  should  he  formed  standing 

.  Orders 

as  it  will  be  found  much  to  facilitate  business  to  have  good 
rules  laid  down  for  its  conduct,  which  rules  should  be  rigidly 
adhered  to. 

Standing  orders  should  be  so  framed  as  to  deal  with  the 
time  at  which  meetings  are  to  be  held  ;  regulations  as  to 
calling  special  meetings  ;  directions  as  to  conduct  of  meet- 
ings and  attendance  of  members  ;  provisions  as  to  entering 
minutes  and  as  to  safe  custody  of  plans,  papers,  &c.  in 
reference  to  the  business  of  the  board;  provisions  as  to 
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authentication  and  signing  of  notices,  documents,  etc, ; 
declarations  of  duties  of  officers ;  rules  for  conduct  of 
business  between  meetings  of  Local  Authority  ;  regulations 
as  to  pajnnents  and  receipts  of  monies  ;  and  to  collection 
of  rates. 

Any  departure  from  strict  conformity  fco  the  duties  and 
obligations  of  Local  Boards  is  sure  sooner  or  later  to  entail 
trouble  on  the  members  and  may  result  in  a  serious  pecu- 
niary loss.  It  is  well,  therefore,  in  every  act  done  or  order 
given  to  be  fortified  by  the  counsel  and  opinion  of  the 
legal  adviser  of  the  Board  who  is  most  usually,  and  should 
always  be,  the  Clerk  also.  Inspectors  of  the  Local  Govern- 
ment Board  can  now  attend  meetings  of  Sanitary  authorities 
and  it  is  hoped  that  in  cases  of  difficulty  much  help  may  be 
derived  by  Local  authorities  from  their  co-operation  and  as- 
sistance. There  is  another  authority  constituted  by  the  Act 
of  last  Session  and  which  may  be  permanently  appointed  by 
provisional  order  of  the  Local  Government  Board,  namely  a 
port  authority  to  watch  over  the  health  of  any  port  and  to 
inspect  the  shipping  in  any  harbour,  with  any  other 
powers  and  duties  which  the  order  may  direct  and  enjoin. 
This  in  cases  of  epidemic  visitations  may  prove  to  be  a 
provision  of  great  utility,  as  it  will  remove  the  difficulties  of 
conflicting  authorities  and  provide  at  once  for  the  treat- 
ment of  cases  of  epidemic  disease  occurring  in  ports  and 
harbours  or  on  board  shipping  within  three  miles  of  the 
coast.  A  port  authority  will,  subject  to  the  express  provi- 
sion of  the  provisional  order  by  which  it  is  constituted, 
have  all  the  powers  of  the  Sanitary  Acts. 

Commissioners  under  local  acts  are  appointed  in  accord- 
ance with  the  provisions  of  the  Acts  themselves,  except 
when  the  powers  are  transferred  to  the  Town  Council  or  to 
a  Local  Board  when  their  elections  and  meetings  are  go- 
verned by  the  rules  already  set  out  as  appertaining  to 
these  bodies. 

Bural  sanitary  authorities  are  in  all  cases  the  Guardians 
of  the  Union  or  such  portion  of  them  as  belong  to  the 
Union  exclusive  of  any  portion  of  any  urban  district  con- 
tained within  it.  The  Board  of  Guardians  consists  of  ex 
officio  members  who  are  the  Justices  of  the  Peace  residing 
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in  the  parish  and  acting  for  the  county,  riding,  or  division 
in  which  the  parish  is  situate,  and  a  certain  number  of 
Elected  Guardians.  The  election  of  Guardians  is  regulated 
by  the  Poor  Law  Acts  and  is  in  all  essential  particulars  the 
same  as  the  election  of  Local  Boards  and  it  has  been  al- 
ready pointed  out  how  they  may  discharge  their  duties 
either  by  themselves,  by  Committees  of  their  own  body,  or 
by  parochial  Committees. 

There  is  yet  another  body  which  can  act  artfioritatiTely 
under  the  common  law  to  remedy  or  prevent  injury  to  the 
public  health.  This  is  the  Court  Leet  in  every  manor,  court  Lcet 
consisting  of  a  committee  of  the  inhabitants  of  each  place, 
such  committee  not  being  less  than  twelve  in  number. 
The  powers  of  the  Court  Leet  are  thus  set  out  by  ancient 
authority  :  '  If  there  be  any  ways,  waters,  ditches,  or  paths 
straited,  or  stopped,  or  turned  out  of  the  right  course  to  a 
wrong  course,  unto  the  noysance  of  the  King's  people,  ye 
shall  do  as  to  wit.  Also  of  all  butchers,  fishers,  or  any 
other  victuallers  that  sell  victuals  corrupt  and  not  whole- 
some for  man's  body,  ye  shall  do  as  to  wit  of  them.'  Any 
nuisance  existing  within  the  manor  can  be  presented  to  the 
Court  Leet,  which  may  meet  annually  and  as  often  there- 
after as  may  be  necessary,  in  order  that  the  nuisances  com- 
plained of  may  be  remedied.  There  are  still  some  powers 
with  respect  to  roads,  and  watching  and  lighting,  lodged 
in  vestries  ;  but  to  them  we  shall  refer  subsequently  ;  and 
in  some  instances  under  special  acts  vestries  may  still  be 
urban  sanitary  authorities. 
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CHAPTER  III. 

OFFICERS  AND  POWERS  OF  LOCAL  AUTHORITIES. 

o^cers^of  To  carry  out  properly  the  duties  of  local  autliorities  good 
Authorities,  officials  are  indispensable.  Upon  their  efficiency  must 
largely  depend  the  standard  of  pubhc  health  of  the  district, 
seeing  that  it  is  imjjossible  for  local  authorities,  however 
competent  they  may  be  as  administrators,  to  act  as  the 
Executive  in  carrying  out  the  various  Acts  of  Parliament 
which  regulate  their  authority  and  define  their  duties.  It 
is  requisite  for  urban  authorities  to  establish,  with  the 
Eye-Laws.  conscnt  of  the  Local  Government  Board,  a  series  of  bye- 
laws,  and  it  is  important  to  note  here  that  these  bye-laws 
must  be  most  carefully  framed,  as  they  will  have  no  validity 
if  the  powers  sought  to  be  exercised  by  virtue  of  them  ex- 
ceed those  conferred  by  the  Act  of  Parliament,  of  and  to 
which  they  should  be  the  exponents  and  adjuncts.  They 
should  be  framed  with  due  regard  to  the  character  and 
wants  of  the  district,  and  it  will  be  the  duty  of  the  Clerk, 
in  carrying  on  the  business  of  the  Sanitary  Authority,  to 
see  their  provisions  strictly  enforced,  and  not  exceeded 
either  by  the  Board  itself,  or  its  officers.  A  form  of  such 
bye-laws  is  annexed. 

The  form  of  Bye-Laws  which  is  here  given*  is,  with 
some  trifling  alterations  adopted  by  all  the  Local  Boards  in 
England,  and  is  of  so  much  importance  as  defining  the 
relative  duties  of  Urban  Authorities,  their  officers,  and  the 
public,  that  it  is  deemed  advisable  to  print  it  in  extenso. 

 URBAN  SANITARY  AUTHORITY. 


BYE-LAWS,  made  and  ordained  by  the  Urban  Sanitary 
Authority  for  the  District  of  ,  pur- 
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saant  to  the  powers  and  provisions  contained  in  the 
Public  Health  Act,  1848,  and  the  Local  Government 
Act,  1858,  and  the  PubHc  Health  Act,  1872. 


As  to  the  Level,  Width,  ^c,  of  New  Streets,  and 
Sewerage  thereof. 

I.  Every  new  street  shall  be  laid  out  and  formed  of  such 
width  and  at  such  level  as  the  Urban  Sanitary  Authority 
shall  in  each  case  determine. 

Every  new  street,  being  a  carriage  road,  shall  be  laid 
out  and  formed  at  least  wide,  and  the  Urban 

Sanitary  Authority  shall  determine  in  each  case  what  pro- 
portion of  the  width  of  such  street  shall  be  laid  out 'as 
carriageway  and  footway  respectively. 

Every  new  street,  not  being  a  carriage  road,  shall  be 
laid  out  and  formed  at  least  feet  wide,  and  there 

shall  be  one  entrance  at  least  to  every  such  street,  of  the 
full  width  thereof,  and  open  from  the  ground  upwards  ; 
provided  always,  that  when  any  street  shall  exceed  the 
length  of  one  hundred  feet,  it  shall  be  at  the  option  of  the 
Urban  Sanitary  Authority  to  determine  whether  such  street 
shall  or  shall  not  be  laid  out  and  formed  of  sufficient  width 
for  a  carriage  road. 

II.  In  any  case  in  which  an  open  space  shall  be  left 
along  one  or  both  sides  of  any  new  street  throughout  its 
whole  length  in  front  of  the  houses,  or  in  which  any  new 
street  shall  not  be  the  principal  or  only  approach  to  dwell- 
ing-houses, or  in  any  special  cases,  the  Urban  Sanitary 
Authority  may  allow  of  a  reduction  of  the  widths  herein 
specified  for  such  streets,  whether  carriage  roads  or  not,  as 
they  shall  see  fit. 

The  width  of  new  streets  shall  be  taken  to  mean  the 
whole  space  dedicated  to  the  public,  exclusive  of  cellar- 
flaps,  or  of  any  steps  or  projections  therein,  and  measuring 
at  right  angles  to  the  course  or  direction  of  such  streets. 

III.  No  building  shall  be  erected  on  the  side  of  any  new 
street  which  shall  exceed  in  height  the  distance  from  the 
front  of  such  building  to  the  opposite  side  of  such  street ; 
nor  shall  the  height  of  any  building  so  erected  be  at  any 
time  subsequently  increased  so  as  to  exceed  such  distance. 
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In  estimating  tlie  height  of  buildings,  the  measurement 
shall  be  taken  from  the  level  of  the  centre  of  the  street 
immediately  opposite  the  building,  up  to  the  parapet  or 
eaves  of  the  roof. 

Drainage  of       IV.  The  proposed  level  and  width  of  any  new  street 

new  streets ,  i.      i.  »/ 

having  been  approved  by  the  Urban  Sanitary  Authority,  the 
Surveyor  shall  specify  the  depth  and  inclination,  form,  size, 
materials,  and  other  particulars  of  the  sewers  and  their 
appurtenances,  according  to  which  the  works  for  the 
proper  drainage  of  such  street,  and  of  the  adjoining  pro- 
perties, shall  be  carried  out. 

Construe-         V.  The  mode  of  construction  of  every  new  street,  and 

streets.  the  materials  to  be  employed,  shall  be  subject  to  the  ap- 
proval of  the  Urban  Sanitary  Authority. 

Thickness  of  YI.  The  walls  of  every  new  building  shall  be  con- 
structed of  such  thicknesses  as  shall  be  approved  by  the 
Urban  Sanitary  Authority,  and  the  foundations  shall  rest 
on  solid  ground,  concrete,  or  other  solid  substructure,  to 
be  approved  by  the  Urban  Sanitary  Authority. 

Materials  of      YH.  The  external  and  party  or  side  walls  of  every 

•external  .     .  ±       ./  ^ 

walls.  new  building  shall  be  constructed  of  brick,  stone,  or 

other  hard  and  incombustible  substances,  unless  the  Urban 
Sanitary  Authority  shall  otherwise  allow  in  cases  in  which 
it  may  appear  to  them  that  no  danger  would  exist  of  the 
spread  of  fire. 

carried  VIII.  Any  external  or  party  wall  of  a  new  building, 

through  the  roof  or  gutter  of  which  shall  adjoin  any  other  house 
or  building,  shall  be  carried  up  above  such  roof  or  gutter 
to  form  a  parapet  of  not  less  than  twelve  inches  in  height, 
measured  at  right  angles  to  the  slope,  and  above  the 
covering  of  such  roof,  or  above  the  highest  part  of  such 
gutter. 

Woodwork  IX.  No  joists,  bcams,  or  other  woodwork  fixed  in  or 
or  party  upon  any  external  or  party  wall, — except  beams  or  bres- 
^^^^^*  summers  and  story-posts  under  the  same,  and  frames  of 

doors  and  windows  of  shops, — shall  be  brought  within  four 
inches  at  least  of  the  external  face  of  such  wall,  unless  with 
the  previous  sanction  of  the  Urban  Sanitary  Authority. 
Roofs.  X.  The  roof  or  flat  of  every  new  building,  and  every 

gutter,  dormer,  and  other  work  or  construction  connected 
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therewith,  except  the  doors,  door-frames,  windows,  and  win- 
dow frames  of  such  dormer  and  other  construction,  shall  be 
formed  of  or  externally  covered  with  incombustible 
materials,  except  in  special  cases  when  otherwise  allowed 
by  the  Urban  Sanitary  Authority. 

XI.  The  chimneys  and  flues  of  every  building  shall  be  Chimneys 
constructed  in  such  mode,  and  of  such  materials  and  di- 
mensions, and  of  such  height  above  the  level  of  the  nearest 
street,  as  shall  be  approved  by  the  Urban  Sanitary  Autho- 
rity. All  hearths  and  slabs  shall  be  properly  bedded  in  in- 
combustible materials.  No  timber  or  woodwork  shall  be 
placed  within  six  inches  of  the  inside  face  of  any  chimney 

or  flue,  and  the  brickwork  or  stonework  of  such  chimney 
or  flue  shall  be  properly  rendered.  No  wood  en  plugs  shall 
be  driven  nearer  than  nine  inches  to  the  inside  of  any 
chimney  or  flue. 

No  openings  shall  be  made  in  any  chimneys  or  flues  for 
any  purpose,  nor  shall  any  pipe  be  fixed  in  any  new 
building  for  conveying  smoke,  heated  air,  steam,  or  hot 
water,  except  in  the  manner  approved  by  the  Urban  Sani- 
tary Authority. 

XII.  The  following  buildings  and  works  shall  be  exempt  Exempted 
from  the  operations  of  these  Bye-Laws  : — 

Common  gaols,  prisons,  houses  of  correction,  and  places 
of  confinement  connected  therewith  under  the  inspection 
of  the  inspectors  of  prisons,  county  lunatic  asylums, 
sessions-houses,  and  other  public  buildings  belonging  to  or 
occupied  by  the  justices  of  the  peace  of  the  county,  city,  or 
borough  in  which  the  same  are  situate,  buildings  belonging 
to  any  canal,  dock,  or  railway  company,  and  used  for  the 
purposes  of  such  canal,  dock,  or  railway,  under  the  pro- 
visions of  any  act  of  parliament,  all  buildings,  not  being 
public  buildings,  and  not  exceeding  in  height  thirty  feet, 
as  measured  from  the  ground-floor,  and  not  exceeding  in 
extent  125,000  cubic  feet,  wholly  in  one  occupation,  and 
distant  at  least  thirty  feet  from  the  opposite  side  of  the 
nearest  street  or  alley,  whether  public  or  private,  and  at 
least  thirty  feet  from  the  nearest  buildings,  and  from  the 
ground  of  any  adjoining  owner,  all  buildings  not  exceeding 
in  extent  216,000  cubic  feet,  and  not  being  public  buildings 

c  2 
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and  distant  at  least  fifty  feet  from  the  opposite  side  of  the 
nearest  street  or  alley,  whether  public  or  private,  and  at 
least  fifty  feet  from  the  nearest  buildings,  and  from  the 
ground  of  an  adjoining  owner. 

XIII.  Every  building  to  be  erected  and  used  as  a 
dwelling-house,  or  as  a  school,  shall  have  in  the  rear,  or 
at  the  side  thereof,  or  partly  at  the  rear  and  partly  at  the 
side,  an  open  space  or  open  spaces  exclusively  belonging 
thereto,  to  the  extent  of  at  least*  square  feet  in  the 
whole,  free  from  any  erection  thereon  above  the  level  of 
the  ground.  And  the  distance  across  such  open  space 
between  every  such  building  and  the  opposite  property  at 
the  rear  or  side  shall  be  ten  feet  at  least ;  if  such  building 
be  either  two  stories  or  twenty  ffeet  in  height  above  the 
level  of  such  open  space,  the  distance  across  shall  be 
fifteen  feet ;  if  such  building  be  three  stories  or  thirty  feet 
in  height,  it  shall  be  twenty  feet ;  if  more  than  three  stories 
or  forty  feet  in  height,  it  shall  be  twenty-five  feet ;  but  no 
open  space,  either  in  the  rear  or  at  the  side  of  such  building, 
is  to  be  taken  into  account  as  forming  part  of  or  making 
up  the  total  of  *  square  feet  above  required, 

unless  there  shall  be  at  least  one  door  or  window  on  each 
story  of  such  building  opening  on  to  such  open  space. 
When,  however,  thorough  ventilation  of  such  open  space 
and  buildings  is  secured,  or  when  on  the  rebuilding  of 
houses  within  the  town,  these  dimensions  and  regulations 
cannot  be  adhered  to  without  considerable  sacrifice  of 
property,  they  may  be  modified  in  special  cases  at  the 
discretion  of  the  Urban  Sanitary  Authority. 

XrV.  Wherever  any  open  space  has  been  left  belonging 
to  any  building,  when  the  sanction  of  the  Local  Board  has 
been  obtained  for  its  erection,  such  space  shall  never  after- 
wards be  built  upon,  or  covered  over  wholly  or  in  part, 
without  the  approval  of  the  Urban  Sanitary  Authority. 

XY.  In  any  building  to  be  erected,  every  habitable  room, 
except  rooms  in  the  roof,  shall  be  in  every  part  eight  feet 
in  height  at  the  least  from  the  floor  to  the  ceiling,  and 
every  habitable  room  in  the  roof  of  any  such  building  shall 


*  This  must  differ  according  to  the  character  of  the  district. 
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be  at  tlie  least  eight  feet  in  height  from  the  floor  to  the 
ceiling  throughout  not  less  than  one-half  the  area  of  such 
room. 

XVI.  Every  habitable  room  shall  have  at  least  one 
wiudow  directly  opening  on  to  the  external  air,  and  the 
total  area  of  such  window  or  windows,  clear  of  the  sash- 
frame,  shall  be  at  the  least  one-tenth  of  the  area  of  every 
such  room,  and  the  top  of  one  at  least  of  such  windows 
shall  be  not  less  than  seven  feet  six  inches  above  the  floor, 
aud  the  upper  half  at  least  shall  be  made  to  open  the  full 
width. 

XVII.  Every  habitable  room  hereafter  built  of  less  area 
than  100  superficial  feet,  and  without  a  fire-place,  shall  be 
provided  with  special  means  of  ventilation,  by  air-shaft  or 
otherwise,  as  the  Urban  Sanitary  Authority  may  determine. 

XVIII.  Every  new  public  building,  or  any  building  in- 
tended or  adapted  for  the  reception  of  more  than  200 
persons,  shall  be  supplied  with  means  of  ventilation  and 
egress,  to  be  approved  by  the  Urban  Sanitary  Authority. 

XIX.  All  houses  and  buildings  which,  in  the  opinion  of 
the  Urban  Sanitary  Authority,  are  without  sufficient  drain- 
age, shall  be  drained  in  the  most  effectual  manner  which 
may  be  practicable  ;  and  the  mode  of  drainage,  and  all 
materials  intended  to  be  used  in  the  construction  of  the 
drainage  of  buildings,  shall  be  subject  to  the  approval  of 
the  Urban  Sanitary  Authority. 

XX.  The  drains  of  all  houses  and  buildings  shall  consist 
of  glazed  stone- ware  or  fire-clay  pipes  or  other  equally 
suitable  material,  to  be  approved  of  by  the  Surveyor,  and 
they  shall  be  of  such  dimensions,  and  shall  be  connected 
with  the  sewers  in  such  manner  as  the  Surveyor  shall  direct. 
They  shall  be  laid  with  water-tight  joints,  and  beneath 
houses  they  shall  be  embedded  in  and  surrounded  with 
well  puddled  clay.  Xo  right-angle  junctions,  whether  ver- 
tical or  horizontal,  shall  be  formed. 

XXI.  Proper  ventilation  shall  be  provided  in  the  drain- 
age of  every  house,  by  special  pipe  or  shaft,  or  by  such 
other  method  •  as  the  Surveyor  may  direct.  All  other 
inlets  to  the  house  drains  shall  be  properly  trapped,  with 
etone-ware  or  other  traps  to  bo  approved  by  the  Local 
Surveyor. 
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XXII.  The  house  drainage  shall  be  so  constructed,  either 
with  additional  earthenware  pipe  drains  or  otherwise,  as  to 
drain  the  subsoil  of  the  premises,  whenever  the  dampness  of 
the  site  appears  to  the  Urban  Sanitary  Authority  to  render 
this  necessary.  And  all  rain-water  shall  be  so  drained  or 
conveyed  from  the  roofs  of  buildings,  as  to  prevent  its  drip- 
ping on  to  the  ground  and  causing  dampness  in  the  walls. 

XXIII.  The  situation,  dimensions,  materials,  and  con- 
struction of  evei-y  water-closet,  earth-closet,  and  privy  shall 
be  subject  to  the  approval  and  be  altered  according  to  the 
requirements  of  the  Urban  Sanitary  Authority;  and  if  any 
occupier  or  person  having  a  right  of  using  the  same  water- 
closet,  earth-closet,  or  privy  shall  not  alter  the  same  when 
required  by  the  Urban  Sanitary  Authority,  then  it  shall  be 
lawful  for  the  Urban  Sanitary  Authority  to  alter  the  same 
at  the  expense  of  such  occupier  or  person,  and  such  ex- 
pense shall  be  recovered  in  the  same  manner  as  the  penalties 
imposed  by  these  Bye-Laws. 

Every  water-closet,  earth-closet,  or  privy  shall  have  an 
opening  of  not  less  than  twelve  square  inches,  as  near  to 
the  top  as  practicable,  communicating  directly  with  the 
external  air,  or  shall  be  otherwise  furnished  with  sufficient 
means  of  ventilation. 

XXIY.  No  cesspool  shall  be  allowed  except  when  un- 
avoidable and  by  special  leave  of  the  Urban  Sanitary  Au- 
thority when  it  shall  be  constructed  in  such  situation  and 
in  such  manner  as  the  Urban  Sanitary  Authority  shall 
direct.  It  shall  in  every  case  be  made  water-tight.  It 
shall  be  arched  or  covered  over,  and  a  pipe  or  shaft  for 
ventilation  shall  be  carried  up  from  it,  or  from  the  drain 
communicating  with  it  from  the  water-closet  or  privy. 

XXV.  The  situation,  dimensions,  materials,  and  con- 
struction of  every  ash-pit  shall  be  subject  to  the  approval 
and  be  altered  according  to  the  requirements  of  the  Urban 
Sanitary  Authority ;  and  if  any  occupier  or  person  having 
a  right  of  using  the  same  ash-pit  shall  not  alter  the  same 
when  required  by  the  Urban  Sanitary  Authority,  then  it 
shall  be  lawful  for  the  Urban  Sanitary  Authority  to  alter 
the  same  at  the  expense  of  such  occupier  or  person,  and 
such  expense  shall  be  recovered  in  the  same  manner  as 
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the  penalties  imposed  by  these  Bye-LawSy  and  every  such 
ash-pit  shall  be  of  sufficient  size  to  contain  the  ashes  and 
dry  refuse  likely  to  accumulate  between  the  prescribed 
visits  of  the  scavenger. 

XXVI.  No  new  house  shall  be  occupied  until  the  house  Certificate  of 
drainage  has  been  made  and  completed,  nor  until  such  of^ew^^^'^ 
house  has  been  certified  by  the  Urban  Sanitary  Authority, 
or  their  officer  authorised  to  give  such  certificate,  after 
examination,  to  be  in  every  respect  conformable  to  their 
Bye-Laws. 

XXVII.  In  any  case  where  it  is  certified  to  the  Urban  ^"j^^^^j^s 
Sanitary  Authority  by  the  officer  of  health  of  the  district. 


human 
habitation.. 


by  the  Local  Surveyor,  by  the  Inspector  of  Nuisances,  or 
by  any  two  medical  practitioners,  that  any  building  or  part 
of  a  building  erected  since  the  constitution  of  the  district 
is  unfit  for  human  habitation,  or  to  be  used  as  a  school, 
factory,  or  workshop,  the  Urban  Sanitary  Authority  may, 
by  their  order,  affixed  conspicuously  on  the  building,  or  part 
of  the  building,  declare  that  the  same  is  not  fit  for  human 
habitation,  or  to  be  used  as  a  school,  factory,  or  workshop, 
and  such  building  or  part  of  a  building  shall  not,  after  a  date 
therein  to  be  specified,  be  inhabited  or  so  used,  and  any 
person  who,  after  the  date  or  time  mentioned  in  such  order, 
lets  or  occupies  or  uses  as  aforesaid,  or  continues  to  let, 
occupy,  or  use,  or  knowingly  suffers  to  be  occupied  or  used 
as  aforesaid,  such  building  or  part  of  a  building,  shall  be 
liable  for  every  such  offence  to  a  penalty,  not  exceeding 
twenty  shillings,  for  every  day  during  which  the  same  is 
so  let,  occupied,  or  used  as  aforesaid  ;  provided  always, 
that  if  at  any  time  after  such  order  made,  the  Urban  Sani- 
tary Authority  shall  be  satisfied  that  such  house  has  become 
or  been  rendered  fit  for  human  habitation,  or  such  school, 
factory,  or  workshop,  fit  to  be  used  as  aforesaid,  they  may 
revoke  their  said  order,  and  the  same  shall  thenceforth 
cease  to  operate. 

XXVIII.  Every  person  who  shall  intend  to  make  or  lay  Notices, 
out  any  new  street,  whether  the  same  shall  be  intended  to  be 
used  as  a  public  way  or  not,  shall  give  one  month's  notice  to 
the  Urban  Sanitary  Authority  of  such  intention,  by  writing 
delivered  to  the  Surveyor,  or  left  at  his  office,  and  shall  at 
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tlie  same  time  leave  or  cause  to  be  left  at  the  said  office 
a  plan  and  section  of  such,  intended  new  street,  drawn  to 
•a  scale  of  not  less  than  one  inch  to  every  forty-four  feet ; 
and  every  such  plan  shall  show  thereon  the  names  of  the 
owners  of  the  land  through  or  over  which  such  street  shall 
Ibe  intended  to  pass  ;  the  level,  width,  direction,  the  pro- 
posed mode  of  construction,  the  building  line,  the  proposed 
name  of  such  intended  new  street,  and  its  position  rela- 
tively to  the  streets  nearest  thereto  ;  the  size  and  number 
of  the  intended  building  lots,  and  the  proposed  sites,  height, 
class  and  nature  of  the  buildings  to  be  erected  therein,  and 
the  proposed  height  of  the  division  and  fence-walls  thereon, 
and  the  proposed  plan  and  dimensions  of  the  sewers,  and 
shall  contain  the  name  and  address  of  the  person  intending 
to  lay  out  such  new  street,  and  be  signed  by  him  or  his 
duly  authorised  agent. 

Every  such  section  shall  show  thereon  the  level  of  the  , 
present  surface  of  the  ground  above  some  known  fixed 
datum,  the  level  and  rate  or  rates  of  inclination  of  the 
intended  new  street,  and  sewers  and  drains,  the  level  and 
inclinations  of  the  streets  with  which  it  will  be  connected, 
and  the  level  of  the  lowest  floors  of  the  intended  new 
buildings. 

Notices,  XXIX.  Every  person  who  shall  intend  to  erect  any  new 

ofTew^*^''  building  shall  give  a  fortnight's  notice  to  the  Urban  Sani- 
buiidings.  ^^^^  Authority  of  such  intention,  by  writing  delivered  to 
the  Local  Surveyor,  or  left  at  his  office,  and  shall,  at  the 
same  time,  leave,  or  cause  to  be  left,  at  the  said  office, 
detail  plans  and  sections  of  every  floor  of  such  intended 
new  building,  drawn  to  a  scale  of  not  less  than  one  inch 
to  every  eight  feet,  showing  the  position,  form,  and  dimen- 
sions of  the  several  parts  of  such  building,  and  of  'the 
water-closet,  earth-closet,  privy,  cesspool,  ash-pit,  well,  and 
all  other  appurtenances  ;  and  such  plans  and  sections  shall 
be  accompanied  by  a  description  of  the  materials  of  which 
the  building  is  proposed  to  be  constructed,  of  the  intended 
mode  of  drainage,  and  means  of  water-supply.  All  plans, 
sections  and  drawings  shall  be  sent  in  on  drawing  paper, 
tracing  cloth  or  paper,  and  shall  be  drawn  in  ink,  and  the 
same  shall  belong  to  the  Urban  Sanitary  Authority  and  be 
deposited  with  the  Surveyor. 
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A  block  plan  shall  be  left  at  the  same  time,  drawn  to  a 
scale  of  not  less  than  one  incb  to  every  forty-four  feet, 
stowing  the  position  of  the  buildings  and  appurtenances  of 
the  properties  immediately  adjoining,  the  width  and  level 
of  the  street,  the  level  of  the  lowest  floor  of  the  intended 
building,  and  of  the  yard  or  ground  belonging  thereto. 
The  plan  shall  show  also  the  proposed  lines  of  house 
drainage,  and  their  size,  depth,  and  inclination. 

XXX.  The  Surveyor  shall  inspect  any  works  or  build-  inspection 
ings  in  progress  of  construction  at  any  reasonable  time  LocaTsur^^ 
that  he  may  think  fit,  or  that  he  may  be  required  to  do  so 

by  the  Urban  Sanitary  Authority  ;  but  the  person  laying 
out  the  work,  or  the  builder,  shall  give  two  days'  notice  in 
writing  to  the  Surveyor  before  the  commencement  of  such 
work,  and  before  any  foundations  of  new  buildings,  or  any 
sewers  or  drains,  are  covered  up  ;  and  the  like  notice  shall 
be  given  after  the  works  have  been  completed,  which  may 
have  been  required  by  the  Surveyor  to  be  done  in  amend- 
ment of  any  irregularity,  and  before  such  works  shall  be 
covered  up. 

XXXI.  If  in  doing  any  work,  or  erecting  any  building,  ^^^^'j^J^-^' 
anything  is  done  contrary  to  the  rules  herein  contained,  or  veyor  in  case 
anything  required  by  those  rules  is  omitted  to  be  done  ;  ity!'^^^'^" 
or  if  the  Surveyor,  on  surveying  *or  inspecting  any  build- 
ing or  work,  finds  that  the  same  is  so  far  advanced  that 

he  cannot  ascertain  whether  anything  has  been  done  con- 
trary to  the  rules  herein  contained,  or  whether  anything 
required  by  such  rules  has  been  omitted  to  be  done ; 

The  Surveyor  shall,  within  six  hours  after  such  survey 
or  inspection,  give  to  the  builder  or  person  engaged  in 
erecting  such  building,  or  in  doing  such  work,  notice  in 
writing,  requiring  such  builder  or  person,  within  forty- 
eight  hours  from  the  date  of  such  notice,  to  cause  any- 
thing done  contrary  to  the  rules  herein  contained  to  be 
amended ;  or  to  do  anything  required  to  be  done  by  such 
rules,  but  which  has  been  omitted  to  be  done ;  or  to  cause 
so  much  of  any  building  or  work  as  prevents  such  Local 
Surveyor  from  ascertaining  whether  anything  has  been 
done,  or  omitted  to  be  done,  as  aforesaid,  to  be  to  a  suffi- 
cient extent  cut  into,  laid  open,  or  pulled  down. 
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Notice  of         XXXII.  Within  one  month  after  any  work  or  buildina^ 

completion        ni-i  •  •  ii  itti-it 

of  works  and  of  which  notice  was  given  has  been  completed,  the  builder 
buildings.  person  by  whom  such  work  has  been  done  shall  give 

notice  to  the  Local  Surveyor  thereof,  and  the  surveyor  shall 
forthwith  proceed  to  survey  such  building  or  work,  and 
shall  report  to  the  Urban  Sanitary  Authority  thereon. 

XXXIII.  The  Urban  Sanitary  Authority  shall  by  their 
order  approve  or  disapprove  of  proposed  new  works  or 
buildings  within  the  times  severally  specified  herein  for  the 
deposit  of  notices  thereof,  and  the  owner  or  person  intend- 
ing to  erect  any  new  street  or  building  shall  give  the 
notices  hereby  required  ;  and  if  any  owner  or  person  shall 
construct  any  works  contrary  to  the  provisions  herein 
contained,  the  Urban  Sanitary  Authority,  after  calling 
upon  such  owner  or  person  to  show  cause  why  the  works 
so  constructed  should  not  be  removed,  altered,  pulled 
down,  or  otherwise  dealt  with,  may,  if  they  think  fit,  have 
such  work  removed,  altered,  pulled  down,  or  otherwise 
dealt  with  as  the  case  may  require ;  and  the  expenses  in- 
curred by  them  in  so  doing  shall  be  repaid  by  the  ofiiender, 
and  be  recoverable  from  him  in  a  summary  manner,  as  pro- 
vided by  the  Public  Health  Act,  1848. 

XXXIV.  Any  person  offending  against  any  of  the  above 
bye-laws  shall  forfeit  and  pay  for  every  such  offence  a 
penalty  not  exceeding  five  pounds,  and  in  case  of  a  con- 
tinuing ofience  a  further  penalty  not  exceeding  forty  shil- 
lings for  each  day  after  written  notice  of  the  offence  from 
the  Urban  Sanitary  Authority  or  their  authorised  ofl&cer. 

XXXV.  If  any  workman,  labourer,  servant,  or  other 
person  employed  in  or  about  any  new  works,  wilfully,  and 
without  the  privity  or  consent  of  the  owner  or  person 
causing  such  work  to  be  done,  does  anything  in  or  about 
such  works  contrary  to  the  provisions  herein  contained,  he 
shall,  for  each  such  offence,  incur  a  penalty  not  exceeding 
fifty  shillings. 

As  to  the  Regulations  of  Slaughter-houses,  pursuant  to  the 
Powers,  Sfc.,  of  the  Local  Government  Act,  1858  : — 

Slaughter-  XXXVI.  The  occupier  of  every  slaughter-house  within 
houses  to  be  ^j^g  g^id  district  shall  cause  the  same  to  be  well  paved  and 


Penalties. 


Penalty  on 
workmen, 
etc. 
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houses. 


laid  with  proper  slopes  towards  a  gully-hole,  aud  suffi-  paved  and 
ciently  ventilated,  to  the  satisfaction  of  the  Of&cer  of  InS^tcTb?' 
Health  appointed  for  the  time  being  by  the  Urban  Sanitary  li^^-^^si^ed. 
Authority ;  and  shall  cause  the  whole  of  the  internal  brick 
or  piaster  surface  of  such  slaughter-house  to  be  thoroughly 
lime- washed,  at  least  twice  in  every  year — that  is  to  say, 
in  the  months  of  April  and  September;  and  shall  cause 
the  wainscoting  of  such  slaughter-house  to  be  painted  and 
kept  clean. 

XXXVII.  Every  occupier  of -a  slaug^hter- house  shall  storage  and 

removal 

provide  and  keep  a  suflScient  number  of  tubs,  boxes,  or  ofmth, 
vessels,  with  tight  and  close-fitting  covers  thereto,  con-  Saughter-^^ 
structed  to  the  satisfaction  of  the  Urban  Sanitary  Autho- 
rity, for  the  purpose  of  receiving  and  conveying  away  all 
manure,  garbage,  and  filth,  and  shall  in  all  cases,  except 
as  hereinafter  provided,  immediately  after  the  killing  and 
dressing  of  any  cattle  in  such  slaughter-house,  cause  all 
such  manure  garbage,  and  filth,  to  be  placed  in  such  tubs, 
boxes,  and  vessels ;  and  such  tubs,  boxes,  and  vessels,  to- 
gether with  their  contents,  shall  be  removed  to  such  place, 
at  such  interval  of  time,  with  such  precautions,  and  within 
such  hours,  as  may  be,  from  time  to  time,  fixed  by  the 
Urban  Sanitary  Authority ;  and  all  the  blood  arising  from 
the  slaughtering  of  cattle  shall  be  put  into  separate  tubs 
or  vessels  with  close-fitting  covers,  and  shall  be  carried 
away  from  the  slaughter-house  without  delay,  and  shall  not 
be  permitted  to  flow  in  the  channel  or  sewer,  or  open  street : 
Provided  always,  that  no  blood  shall  be  put  into  the  same 
tubs  or  vessels  in  which  the  manure,  garbage,  or  other  filth 
are  put :  Provided  also,  that  the  manure,  garbage,  and 
other  filth  shall  not  be  kept  or  carried  away  in  such  tubs, 
boxes,  and  vessels,  where  impermeable  covered  drains  are 
provided  for  carrying  away  the  same. 

All  the  tubs  and  vessels  which  are  used  for  the  removal 
of  any  manure,  garbage,  and  filth,  and  all  the  tubs  and 
vessels  which  are  used  for  the  removal  of  blood  from  any 
slaughter-house,  shall,  immediately  after  being  used  for 
such  removal,  be  thoroughly  emptied,  cleansed,  and  puri- 
fied, and  the  floor  of  such  slaughter-house  shall  then  be 
also  effectually  scourpd  and  cleansed  ;  and  the  whole  shall 
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generally  be  kept  in  such  a  condition  that  neither  within 
the  slaughter-house,  nor  without  it,  shall  there  any 
ofiensive  smell  arising  therefrom. 

XXXVIII.  The  occupier  of  every  slaughter-house  shall 
provide  the  same  with  an  adequate  supply  of  water  ;  and 
shall  cause  the  same  to  be  thoroughly  washed  and  cleansed 
within  three  hours  after  the  completion  on  each  day  of  any 
slaughtering  and  dressing  of  cattle  therein  ;  and  shall  not 
make  nor  permit  to  be  made,  nor  suffer  to  exist,  any  cess- 
pool within  such  slaughter-house. 

XXXIX.  Every  occupier  of  such  slaughter-house  shall 
remove,  or  cause  to  be  removed,  from  such  slaughter-house, 
the  hides  and  skins  of  any  cattle  that  shall  be  slaughtered 
therein,  together  with  the  blood  and  offal,  either  on  the 
same  day  or  on  the  day  next  after  such  cattle  shall  have 
been  slaughtered. 

XL.  The  occupier  of  every  such  slaughter-house  shall 
not  slaughter,  or  suffer  to  be  slaughtered  therein,  any 
diseased  or  unsound  cattle ;  and  in  case  of  any  diseased  or 
unsound  cattle  being  brought  to  such  slaughter-house,  he 
shall  forthwith  give  information  thereof  to  the  Inspector 
of  Nuisances. 

XLI.  All  members  and  authorised  officers  of  the  Urban 
Sanitary  Authority  shall  have  free  access  to  every  slaughter- 
house at  all  times,  for  the  purpose  of  examining  into  the 
condition  of  the  same  with  regard  to  the  cleanliness,  ven- 
tilation, and  management  thereof. 

XLII.  No  occupier  of  any  slaughter-house  shall  permit 
or  suffer  any  pigs  or  other  animals  to  be  kept  in  any 
slaughter-house,  or  premises  adjacent  thereto,  except  for 
the  purpose  of  being  fasted  previous  to  killing ;  and  no 
occupier  of  any  slaughter-house  shall  keep  or  retain  any 
cattle  in  such  slaughter-house  for  a  longer  period  than 
forty-eight  hours,  previous  to  the  slaughtering  of  the  same. 

XLIII.  The  occupier  of  any  such  slaughter-house  shall 
not  keep,  or  permit  to  be  kept,  in  such  slaughter-house  or 
premises,  any  ferocious  dog,  unless  such  dog  shall  be 
securely  fastened  or  muzzled. 

XLIV.  The  occupier  of  every  registered  slaughter-house 
shall  cause  the  word  'slaughter-house,'  together  with  the 
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number  corresponding  with  the  number  under  which  such 
slaughter-house  shall  be  registered  in  the  register  kept  for 
that  purpose  by  the  Urban  Sanitary  Authority,  to  be 
painted  or  otherwise  inscribed,  to  the  satisfaction  of.  the 
said  Urban  Sanitary  Authority  on,  over,  or  adjoining  to  the 
outside  of  the  door  or  entrance  to  such  slaughter-house, 
and  there  kept  and  continued,  free  from  any  obliteration 
or  defacement. 

XLV.  The  occupier  of  every  slaughter-house  shall,  if  Bye-iawsto 
desired  by  the  said  Urban  Sanitary  Authority  or  their  g^g^f^^^^^ 
Surveyor,  cause  a  copy  or  extract  of  or  from  any  of  these  Jq^^^*^'^" 
Bye-Laws  which  relate  to  slaughter-houses,  written  or  if  required, 
printed  in  large  characters,  and  provided  by  and  at  the 
expense  of  the  Local  Board,  to  be  affixed  in  some  con- 
spicuous part  of  such  slaughter-house,  and  to  be  at  all 
times  continued  in  such  place  ;  and  if  such  copy,  or  extract, 
or  any  part  thereof,  should  be  obKterated  or  defaced,  such 
occupier  shall  forthwith  affix  in  the  same  conspicuous  place 
another  copy  in  lieu  thereof. 

XLVI.  Every  occupier  of  any  slaughter-house  within  Penalties 
the  said  district,  who  shall  in  any  respect  fail  to  comply 
with  either  of  the  foregoing  Bye-Laws  applicable  thereto, 
or  in  anywise  offend  against  the  same,  or  who,  after  due 
notice  from  the  Urban  Sanitary  Authority,  requiring  such 
slaughter-house  to  be  lime-washed  and  cleansed,  shall 
neglect  so  to  do,  or  who  shall  at  any  time  refuse  to  allow 
any  officer  or  servant  of  the  Urban  Sanitary  Authority  an 
inspection  of  the  premises,  shall  forfeit  and  pay  for  each 
and  every  such  offence,  any  sum  not  exceeding  the  sum  of 
Five  Pounds  ;  and  a  further  penalty  of  Ten  Shillings  for 
every  day  during  the  continuance  of  the  offence  after 
written  notice  thereof  from  the  Urban  Sanitary  Authority. 
The  said  penalties  to  be  recovered  and  applied  as  the 
statute  directs. 


As  to  Prevention  of  Nuisances  arising  from  Rubbish,  and 
Keeping  of  Animals  : — 

XLYII.  All  occupiers  of  any  premises  within  the  district  Nuisances 
shall  whitewash,  wash,  or  otherwise  cleanse  and  keep  free  &c. 

Interior  of 
buildings. 
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from  filth,  and  cleansed,  the  interior  of  sucli  premises,  so 
that  no  offensive  smell  shall  proceed  from  the  same. 

XL VIII.  All  occupiers  of  any  yards,  places,  or  premises 
where  horses,  cattle,  pigs,  or  other  animals  are  kept,  either 
constantly  or  occasionally,  shall  provide  upon  such  premises, 
to  the  satisfaction  of  the  Urban  Sanitary  Authority  or  their 
authorised  officer,  a  proper  receptacle  for  dung,  manure, 
and  all  other  solid  refuse  arising  on  the  premises,  and  a 
trapped  drain  for  carrying  off  all  urine  and  other  liquid 
drainage  from  such  premises,  or  into  such  receptacle  ;  and 
if  no  means  for  the  removal  of  such  dung,  manure,  and 
other  solid  refuse  be  provided  by  the  Urban  Sanitary 
Authority,  every  such  occupier  shall  himself  remove  all 
such  dung,  manure,  and  other  refuse,  at  such  interval  of 
time,  with  such  precautions,  and  within  such  hours  as  may 
from  time  to  time  be  fixed  by  the  Local  Board. 

XLIX.  ISTo  person  shall  deposit,  throw,  or  allow  to  run. 
lodge,  or  accumulate  upon  the  surface  of  any  street,  square, 
court,  highway.  Or  place,  or  on  any  waste  or  unoccupied 
ground,  or  in  any  uncovered  drain,  ditch,  watercourse, 
sink,  pond,  water  trough,  or  other  collection  of  water,  or 
expose  or  cause  to  be  exposed  in  any  other  manner  what- 
ever within  the  district,  any  animal  or  vegetable  matter, 
sewage,  waste  liquid,  fish,  offal,  ordure,  blood,  bones, 
manure,  shells,  broken  glass,  china,  or  earthenware,  dust, 
ashes,  house  refuse,  waste  refuse,  rubbish,  dirt,  or  runnings 
from  any  manufactory,  or  other  offensive  or  noxious  matter 
whatever,  without  the  special  leave  of  the  Local  Board. 

L.  Provided  always,  that  no  person  shall  be  liable  to  a 
penalty  for  throwing  or  depositing  any  sand  or  ashes  in 
the  time  of  frost  upon  any  footway  to  prevent  accidents,  or 
any  manure,  or  other  materials  in  the  time  of  frost,  upon 
the  course  of  water  pipes,  in  order  to  prevent  the  water 
therein  from  being  frozen,  or  any  clean  litter  or  other 
materials  in  order  to  prevent  noise,  in  case  of  sickness. 

LI.  Provided  also,  that  no  person  shall  be  liable  to  any 
penalty  for  throwing  or  depositing  on  any  street,  square, 
court,  highway,  alley,  footway,  or  other  public  passage,  any 
rubbish,  dirt,  or  materials,  used  in  or  occasioned  by  the 
building,  rebuilding,  or  repairing  of  any  house  or  building, 
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in  cases  where  such  person  shall,  to  the  satisfaction  of  the 
authorised  officer  of  the  Urban  Sanitary  Authority,  enclose 
the  space  where  such  deposit  is  made,  within  a  sufficient 
fence :  and  shall,  where  directed  so  to  do  by  such  officer, 
as  aforesaid,  lay  down  with  proper  materials  a  sufficient 
temporary  footway  for  foot-passengers,  communicating  with 
the  foot-causeway  at  each  end  thereof,  and  fenced  off  from  the 
remaining  portion  of  the  street  or  thoroughfare  by  a  good 
or  sufficient  rail ;  the  whole  enclosure  and  temporary  foot- 
way to  be  so  constructed  as  to  leave  sufficient  room  for  a 
passage  of  coaches,  waggons,  and  the  ordinary  traffic 
through  the  said  street  or  thoroughfare,  and  to  be  approved 
of  by  the  said  officer. 

LII.  No  person  shall  be  entitled  to  claim  exemption  from 
the  liabilities  attached  to  any  offence  against  the  49th  bye- 
law  under  either  of  the  above  provisoes,  unless  such  person 
shall  cause  the  sand,  ashes,  manure,  Htter,  rubbish,  dirt, 
enclosing  boards,  temporary  footways,  rails,  and  other 
materials  enumerated  in  the  said  provisoes,  to  be  promptly 
and  effectually  removed  as  soon  as  possible  after  the  cessa- 
tion of  the  cause  which  occasioned  their  deposit  or  erection. 

Lni.  Provided  also,  that  no  occupier  of  any  farm,  or 
arable  or  pasture  land,  who  shall  use,  deposit,  or  dispose 
of  the  dung  or  manure  made  or  employed  by  him  in  farming 
operations,  according  to  the  usual  course  of  husbandry, 
shall  be  liable  to  the  penalty  imposed  by  the  49th  bye-law, 
where  such  dung  and  manure  is  not  mixed  with  any  night- 
soil  or  matter  which  shall  have  been  removed  from  any 
privy,  water-closet,  or  cesspool,  and  where  such  dung  or 
manure  is  not  deposited,  or  left  in  any  heap  or  midden  at, 
or  upon,  any  place  or  places  within  200  yards  of  any  street 
or  continuous  line  of  houses. 

LIV.  Provided  also  that  the  49th  bye-law  shall  not  be 
takesn  to  prohibit  the  deposit  of  ashes  or  other  materials 
used  or  required  in  the  manufacture  and  preparation  of 
bricks,  where  such  ashes  and  other  materials  are  deposited 
only  in  the  brickfields  or  places  where  such  manufacture 
or  preparations  are,  and  may  be  lawfully  carried  on,  and 
are  not  mixed  with  any  animal  or  vegetable  refuse,  or  other 
offensive  and  noxious  matter. 


Removal  of 

excepted 

things. 


Exception  as 
to  manure, 
&c.,  in  farm- 
ing opera- 
tions. 


Exception 
to  ashes  in 
brick-fields. 
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LV.  Provided  also,  that  nothing  in  the  49th  bye-law 
contained,  shall  be  taken  to  limit  in  any  manner  the  power 
conferred  by  the  59th  section  of  the  Public  Health  Act  upon 
the  Inspector  of  Nuisances,  to  order  the  occupier  of  any 
premises  whatever,  whereon  there  shall  be  any  accumula- 
tion of  manure,  dung,  soil,  filth,  or  other  offensive  or  noxious 
matter,  to  remove  the  same  within  tw.enty-four  hours  after 
notice  duly  sent  to  such  occupier  requiring  such  removal. 

LVI.  Where  any  nightsoil,  sewage,  or  any  contents  of 
any  cesspool,  or  any  other  offensive  or  noxious  matter,  has 
to  be  carried  in  or  along  any  street,  thoroughfare,  or  place 
within  the  district,  it  shall  be  carried  in  vessels  properly 
covered,  and  no  part  thereof  shall  be  allowed  to  fall  on 
the  street  or  surface. 

-  LVII.  No  nightsoil,  sewage,  or  other  contents  of  any 
cesspool,  nor  any  other  noxious  or  offensive  matter  shall  be 
conveyed  through  any  street  or  thoroughfare  within  the 
district,  except  within  such  hours  as  may  be,  from  time  to 
time,  fixed  by  the  Urban  Sanitary  Authority,  nor  at  any 
time,  except  in  carts  properly  covered  and  secured  against 
any  escape  of  the  contents  thereof,  or  any  issue  of  offensive 
smells  from  the  same,  to  the  satisfaction  of  the  Urban  Sani- 
tary Authority. 

LVIII.  If,  in  the  course  of  emptying  any  privy,  water- 
closet,  or  cesspool,  or  of  removing  nightsoil,  the  contents 
of  any  cesspool,  or  other  offensive  matter,  any  of  such 
nightsoil,  contents,  or  other  matter  should  be  dropped, 
spilled,  or  slopped  in  any  streets,  passages,  highways,  or 
thoroughfares  within  the  district,  the  person  or  persons 
who  are  engaged  in  effecting  such  emptying  or  removal 
shall  well  and  carefully  sweep  and  cleanse  the  place  on 
which  such  matter  shall  have  been  dropped,  spilled,  or 
slopped  as  aforesaid,  and  shall  effectually  remove  such 
sweepings  therefrom,  within  the  hours  fixed  by  the  Urban 
Sanitary  Authority  for  such  emptying  and  removal  as 
aforesaid. 

LIX.  No  cart,  waggon,  or  carriage  used  for  the  purpose 
of  receiving  and  removing  nightsoil,  sewage,  or  other 
matter  from  any  cesspool,  shall  be  suffered  to  stand  or 
remain  in  any  public  street,  passage,  highway,  or  thorough- 


OFFICEBS  AND  POWERS  OF  LOCAL  AUTHOEITIES  33 


fare,  for  any  longer  time  tlian  shall  be  necessary  for  the 
loading  thereof. 

LX.  Every  occupier  of  premises  in  any  part  of  the  dis-  when  occu- 

pi??s  to  re- 

trict  in  which  the  Urban  Sanitary  Authority  shall  not  from  move  refuse, 
time  to  time  give  notice  that  they  will  cause  all  refuse  to 
be  removed,  shall  remove  from  such  premises  (and  in  such 
a  manner  as  not  to  create  a  nuisance  in  the  process  of 
removal)  all  the  refuse  from  such  premises  (at  least  once 
in  every  week),  and  shall  in  the  meantime  provide,  to  the 
satisfaction  of  the  Urban  Sanitary  Authority,  means  of 
storing  the  said  refuse,  so  that  it  shall  not  become  a  nui- 
sance to  the  occupants  of  the  premises  on  which  it  arises, 
or  to  the  other  inhabitants  of  the  district. 

As  to  Cleansing  Footways,  8fc.,  JRemoval  of  Be/use,  and 
Cleansing  Privies. 

LXI.  In  case  any  privy,  water-closet,  earth-closet,  of  Qfftyisive 
cesspool  within  the  district  shall  be  in  a  foul  or  offensive 
state,  so  as  to  require  cleansing  or  emptying,  and  notice 
under  the  hand  of  the  Inspector  of  Nuisances,  or  other 
authorised  ofl&cer  of  the  Urban  Sanitary  Authority,  shall 
be  given  to  the  occupier,  or  left  at  his  place  of  abode  or 
business,  or  left  with  any  householder  entitled  to  the  use 
of  the  said  privy,  water-closet,  or  earth- closet,  requiring 
such  occupier  or  householder  to  cleanse  or  empty  the  same 
within  a  time  to  be  therein  mentioned,  and  such  occupier 
or  householder  shall  neglect  or  omit  to  compljr  with  such 
notice,  then  and  in  every  such  case  the  occapier  or  house- 
holder to  or  for  whom  such  notice  shall  have  been  given 
or  left  as  aforesaid  shall,  for  every  such  neglect  or  omission, 
forfeit  and  pay  such  sum  as  shall  be  hereinafter  provided  ; 
and  the  filth  and  soil  of  the  said  water-closet,  earth-closet, 
privy,  or  cesspool  may  forthwith,  after  the  expiration  of 
such  notice,  be  removed  by  the  Inspector  of  Nuisances, 
or  other  authorised  officer  of  the  Urban  Sanitary  Authority 
at  the  expense  of  such  occupier  or  householder,  and  such 
expense  shall  be  recovered  in  the  same  manner  as  the 
penalties  imposed  by  these  Bye-Laws. 

LXn.  No  person  shall  empty,  or  assist  in  emptying,  any  Emptying- 
privy,  water-closet,  cesspool,  or  similar  receptacle  of  offen- 
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matter  within  the  district,  without  the  use  of  such 
deodorisers,  and  the  employment  of  such  other  meaus  of 
preventing  disagreeable  or  hurtful  effects  therefrom,  as  shall 

,  -•  be  directed  by  the  Urban  Sanitary  Authority,  or  any  of 

their  authorised  officers. 

Discretion-        LXIII.  In  all  cascs  in  these  Bye-Laws  where  rules  are 

ary  pow  er  m       ^  ^ 

tiie  Board,  laid  down  to  be  strictly  adhered  to,  it  shall  be  lawful  for 
the  Urban  Sanitary  Authority,  in  any  particular  and  special 
case,  to  relieve  from  or  modify  the  laws,  in  such  manner  as 
in  their  discretion  shall  meet  such  particular  or  special  case. 

Penalties.  LXIV.  Any  person  offending  against  any  of  the  above 
Bye-Laws,  or  who  shall  do  any  act  thereby  forbidden  to  be 
done,  or  who  shall  omit  to  do  any  act  thereby  required  to  be 
done  by  him,  or  who  shall  prevent  or  oppose  the  inspection 
hereinbefore  provided  for  by  the  authorised  officers  of  the 
Urban  Sanitary  Authority,  shall  forfeit  and  pay  for  every 
■  such  offence  a  penalty  not  exceeding  five  pounds,  and,  in 
case  of  a  continuing  offence,  a  further  penalty,  not  exceed- 
ing the  sum  of  forty  shillings,  for  each  day  after  written 
notice  of  the  offence  from  the  Urban  Sanitary  Authority  or 
their  authorised  officer ;  such  penalties  to  be  recovered  and 
applied  as  the  statute  directs. 

Given  under  the  Seal  of  Office  of  the  said  Urban  Sanitary 
Authority  and  under  the  hands  of  Five  of  the  Members 
thereof,  the  day  of 

^      Five  of  the 
Members 
of  the 

Urban  Sanitary 
Authority. 


Clerh  to  the  Urban  Sanitary  Authority. 

Confirmed — 


Home  Office,  Whitehall. 
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The  Clerk  will  have  to  sign  notices  on  behalf  of  the  Board,  Duties  of 
to  take  and  preserve  minutes  of  the  Board  meetings  and  of 
all  committees,  and  to  assist  by  his  advice  and  opinion  in  all 
measures,  taken  by  the  Board.  It  is  impossible,  in  the  present 
state  of  the  law,  to  urge  too  strongly  and  continuously  on  all 
local  authorities  the  necessity  of  adhering  to  its  very  letter, 
as  the  courts  are  most  unwilling  to  allow  any  restrictions 
on  owners  of  dealing  with  private  property  beyond  that 
expressly  sanctioned  by  statute.  Any  attempt,  therefore, 
to  act  in  the  '  spirit '  of  the  Sanitary  Acts  must  be  avoided. 

The  Clerk  will  be  able  to  appear  in  all  proceedings 
instituted  by  or  against  the  local  authority,  and  will 
generally,  between  the  meetings  of  the  local  authority, 
carry  on  the  business  subject  to  such  control  by  committees 
or  otherwise  as  the  local  authority  may  appoint  and  deter- 
mine. The  Clerk  to  a  rural  sanitary  authority  will  be  the 
Clerk  of  the  Union.  The  Treasurer  must  in  no  case  be  the  Treasurer. 
Clerk  or  his  partner.  He  may  well  be  the  Banker  of  the  Board, 
but  there  is  nothing  in  his  office  which  needs  be  specially 
adverted  to  as  differing  from  the  duties  of  the  treasurer  of 
'any  corporation  or  larsfe  company.    The  accounts  of  an  Accounts  of 

1  ;i  1  ^.^.r,.  ,      T   ,   .   ,  Sanitary 

urban  authority  are  to  be  audited,  ii  m  a  corporate  district.  Authority, 
by  the  borough  auditor,  otherwise  by  the  Poor  Law  auditor 
of  the  district. 

The  Auditor  gives  public  notice  of  his  audit ;  the  ac-  Auditor, 
counts  are  open  for  inspection  for  seven  days  to  ratepayers, 
and  he  has  power  to  strike  out  of  the  accounts  any  items 
which  appear  to  him  improper,  and  to  surcharge  those  surcharges, 
members  of  the  Sanitary  authority  who  have  authorised 
the  payment.     This  power  is  subject  to  an  appeal  either  Appeal 
to  the  Court  of  Queen's  Bench  or  to  the  Local  Government  dedSon  of 
Board,  which  last  body  can  treat  the  matter  in  dispute 
upon  equitable  considerations,  apart  from  a  strict  and  tech- 
nical view  of  the  legality  of  the  payments. 

Very  serious  liabilities  may  be  incurred  by  members  of  costs  of  pro- 
sanitary  authorities  not  acting  strictly  within  the  scope  of  thrown  on 
their  authority  ;  for  besides  the  power  of  surcharge  lodged  ^^^mbers. 
in  the  auditor,  proceedings  in  equity  may  be  instituted 
to  prevent   expenses   being  thrown  on  the  rates,  thus 
adding  very  heavy  costs  to  the  first  charge  falling  on 
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those  who  have  consented  to  payments  not  authorised 
by  law.  These  disputed  items  of  account  have  largely, 
in  the  past,  consisted  of  monies  paid  for  the  promotion 
of  or  opposition  to  Bills  in  Parliament  not  injuriously 
affecting  the  property  of  the  local  authority  instituting  the 
proceedings,  although  of  importance  to  the  interests  of 
the  ratepayers,  and  incidentally  bearing  upon  the  powers 
and  duties  of  the  local  authority,  such  as  Water  and 
Gas  Bills.  These  questions  will  be  set  at  rest  in  the 
future  by  the  Bill  of  last  session,  which  enacts  that  before 
incurring  any  such  expenses  a  special  vote  of  the  governing 
body,  passed  by  an  absolute  majority,  after  ten  days'  notice 
by  public  advertisement,  and  in  cases  of  jDromotion  of  Bills 
a  further  special  resolution  shall  be  passed,  and  also  as  to 
opposition  or  promotion,  a  vote  of  consent  of  the  rate- 
payers and  owners  of  the  district  at  a  public  m.eeting  shall 
be  taken,  in  the  manner  provided  in  the  Local  Government 
Act,  1858,  for  the  adoption  of  that  Act.  This  involves  the 
necessity,  if  required,  of  taking  a  poll  of  the  district.  The 
accounts  being  audited,  a  report  is  sent  by  the  Auditor 
to  the  Clerk  of  the  Sanitary  Authority,  and  an  abstract  of 
the  accounts  is  published  in  the  local  papers  ;  a  copy  of  the 
accounts  is  to  be  transmitted  to  both  the  Home  Secretary 
and  to  the  Local  Government  Board,  who  will,  upon  appli- 
cation, furnish  to  any  Sanitary  Authority  a  blank  form  of 
accounts.  It  is  better,  if  possible,  to  have  all  accounts 
made  up  to  the  31st  day  of  March  in  each  year.  The 
accounts  of  all  rural  sanitary  authorities  are  audited  in  every 
respect  in  the  same  manner  as  their  accounts  are  audited  in 
their  capacity  as  guardians  of  the  poor.  Any  monies  received 
or  paid  by  overseers  on  account  of  any  rural  authority  are  to 
be  audited  in  the  same  manner  as  the  accounts  of  overseers 
collecting  or  pajnng  any  monies  for  the  purposes  of  the 
Acts  relating  to  the  relief  of  the  poor,  and  a.  copy  of  such 
accounts  are  to  be  transmitted  to  the  Local  Government 
Board.  The  office  of  Surveyor  to  a  sanitary  local  au- 
thority is  one  of  great  importance.  Upon  his  ability  and 
intelligence  will  very  largely  depend  the  success  of  sanitary 
work.  He  will  have  to  report  upon  all  applications  for 
laying  out  new  streets,  building  new  houses,  making  con- 
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nections  with  sewers,  and  improvements  of  the  district 
generally  ;  and  where  works  are  done  in  the  district,  will 
have  to  superintend  their  execution,  and  report  upon  their 
completion  to  his  Board.    If  works  ordered  as  private  im- 
provements by  the  authority  are  not  carried  out  by  the 
parties  upon  whom  the  order  is  made,  it  will  be  his  duty 
to  execute  them  either  by  day-work  under  his  own  super- 
intendence, or,  if  of  the  value  or  amount  of  ,€100,  then  by 
a  contractor  appointed  by  the  local  authority  after  public 
tender.    He  has  the  power,  upon  receiving  written  au-  Entry  into 
thority  from  the  Board,  to  enter  into  any  premises  and 
examine  and  lay  open  any  drains  or  watercourses,  &c.,  in 
order  to  remedy  or  prevent  a  nuisance.    He  will,  in  an 
urban  district,  as  regards  highways  in  the  district,  be  in  Highways, 
the  same  position  as  a  surveyor  of  highways,  his  Board 
being  constituted  the  surveyor,  and  will  have  the  power  to 
do  all  ministerial  acts  which  a  surveyor  of  highways  can 
perform.    He  is  to  make  estimates  for  the  Board  before  any  Estimates, 
rates  or  contracts  are  made  or  entered  into,  and  under  sanc- 
tion of  his  report,  stating  it  to  be  necessary,  the  local  au- 
thority will  have  power  to  carry  their  sewers  into,  through, 
or  under  any  lands  whatsoever.    The  bye-laws  of  a  Local  Bye-Laws. 
Board  will  also  entail  heavy  duties  and  responsibilities  on 
the  Surveyor,  and  it  is  only  by  his  constant  watchfulness, 
specially  in  cases  of  new  buildings,  that  sanitary  regu- 
lations can  be  properly  and  efficiently  carried  out,  and  the 
authority  protected  from  unseemly  contention  with  the 
ratepayers.    It  is  now  imperative  on  every  sanitary  au-  Medical  offl- 
thority,  whether  urban  or  rural,  to  appoint,  either  by  Appoint- 
itself  or  in   combination  with  the  authorities   of  other 
sanitary  districts,  a  Medical  Officer  of  Health,  such  first 
appointment  not  to  be  for  a  longer  period  than  five  years. 
The   Act   of  1872   provides  that  this   officer  shall  be 
a  duly  qualified  medical  practitioner ;  but,  beyond  this.  Qualification, 
requires  no  other  qualification  for  the  office,  and  unless 
the  Local   Government  Board  pays   out  of  the  public 
revenues  a  portion  of  the   salary,  it   has   no  control 
over  the  appointment  and  salary  of,  or  duties   to   be  salary  and 
discharged  by,  the  Medical  Officer  of  Health.    This  officer, 
like  the  Surveyor,  may  be  also  the  Inspector  of  I^Tuisances 
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and  has  all  the  powers,  whether  so  appointed  or  not,  lodged 
in  that  office.  The  duties  of  a  Medical  Officer  of  Health,  not 
being  authoritatively  declared,  will  depend  much  on  the 
sanitary  authority  by  whom  he  is  appointed.  In  theory  he 
should  be  the  mainspring  of  action  in  all  sanitary  matters 
but  there  is  such  jealousy  of  medical  interference  and 
control  not  only  among  sanitary  authorities  but  also  on  the 
part  of  their  constituents,  as  materially  to  limit  the  scope 
of  his  action  and  interference.  It  is  believed,  and  rightly 
so,  that  large  expenses  will  always  follow  the  appointment 
if  recommendations  certain  to  be  the  result  of  careful 
sanitary  inspecton  of  any  district  are  to  be  carried  out.  In 
order  to  avoid  this  many  authorities  affix  to  the  appoint- 
ment so  small  a  salary  as  to  make  the  duties  merely  nominal 
in  order  to  discharge  their  obligation  without  entailing  any 
further  cost  on  the  district.  In  theory  the  Medical  Officer 
of  Health  should  be  the  health  officer  of  the  district,  the 
director  of  a  system  of  what  may  be  called  medical  police. 
That  is,  he  should  know,  by  reports  promptly  sent  to  him  by 
medical  practitioners,  of  any  case  of  infectious  or  contagious 
disease,  especially  when  endemic  or  epidemic,  occurring  in 
his  district.  The  register  of  deaths  should  be  either  under 
his  control  or  always  open  to  his  inspection,  and  he  should 
constantly  supervise  all  the  streets  and  buildings  of  his 
district,  condemning  the  latter  when  unfit  for  human 
habitation,  and  reporting  those  requiring  alterations  and 
amendments,  in  order  to  prevent  injury  to  health  or  life. 
He  should  dictate  the  conditions  necessary  to  be  observed  in 
common  lodging-houses,  manufactories,  slaughter-houses,  or 
other  buildings  of  public  or  quasi-public  character.  He 
will  be  expected  periodically  to  report  on  the  health  and 
mortality  of  his  district,  to  visit  any  places  brought  under 
his  notice  by  the  inspector  of  nuisances,  to  examine  food 
supposed  to  be  unwholesome,  and  take  proceedings,  or 
attend  to  give  evidence  before  the  magistrate  when  the 
owner  or  seller  of  unwholesome  food  is  summoned  for 
that  offence.  In  general,  although  contrary  to  all  right 
action  in  sanitary  matters,  in  the  present  state  of  the  law 
and  public  feeling  on  the  subject,  the  less  obtrusive  the 
action  of  a  medical  officer  of  health,  the  better  will  his 
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employers  and  the  public  be  satisfied.  Under  tbe  Public  iviiuutesof 
Health  Act,  1848,  it  was  a  part  of  the  duty  of  the  General  ^'  ^' 
Board  of  Health,  then  in  existence  to  declare  what  should 
be  the  functions  performed  by  the  Officer  of  Health,  and 
the  following  circular,  issued  by  that  Board  in  1851,  will 
show  the  view  then  entertained,  and  this  will  be  at  the 
present  time  a  most  useful  guide  to  those  authorities  who 
wish  sanitary  measures  to  be  efficiently  supervised  by  a 
competent  officer.  Following  the  minute  of  the  General 
Board  of  Health  will  be  found  the  Regulations  issued  by  the 
Local  Government  Board,  1872,  as  to  the  duties  of  the 
Officer,  and  the  two  documents  may  be  usefully  compared. 

Mimdes  as  to  Duties  of  Officers  of  Health,  issued  hy  tJte 
General  Board  of  Health.  1851. 

Duties  of  the  Officer  of  Health,  as  directed  by  the  General 
Board  of  Health,  under  the  40th  section  of  the  Public 
Health  Act,  1848. 

Whereas  it  has  of  late  been  ascertained  by  public 
inquiries  into  the  sanitary  condition  of  towns,  that  the 
causes  which  produce  excessi^^e  sickness  and  premature 
mortality,  are  definite,  palpable,  and  preventible,  and  that 
although  such  causes  press  with  peculiar  intensity  on  the 
humbler  classes  they  often  severely  afflict  every  other 
class  ;  and  whereas  many  diseases  break  out  and  spread 
without  the  knowledge  that  they  are  produced  or  aggra- 
vated by  common  and  preventible  causes,  and  it  is  found 
by  experience  that  many  such  diseases  give  distinct  warn- 
ing of  their  approach,  and  may,  by  prompt  attention  to 
such  warning,  be  arrested  in  their  further  develojDment 
and  spread ;  and  whereas  from  the  want  of  due  means  of 
giving  such  knowledge  and  warning,  excessive  mortality 
prevails,  especially  in  the  more  densely  peopled  parts  of 
towns  ;  and  whereas  by  the  40th  section  of  the  Public 
Health  Act,  it  is  enacted  that  the  Local  Board  of  Health 
may  from  time  to  time,  if  they  shall  see  fit,  appoint,  with 
the  sanction  of  the  General  Board  of  Health,  a  fit  and 
proper  person,  being  a  legally  qualified  medical  practitioner 
or  a  member  of  the  medical  profession,  and  to  be  called  the 
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General 
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Officer  of  Health,  who  shall  be  removable  by  the  said  Local 
Board,  and  shall  perform  such  duties  as  the  General  Board 
of  Health  shall  direct : — 

^^'ow,  therefore,  we,  the  said  General  Board,  do  hereby, 
under  our  hands  and  official  seal,  direct  that  the  following 
duties  shall  be  performed  by  Officers  of  Health,  appointed 
pursuant  to  the  above  section  ;  provided  that  any  of  such 
duties  as  may  involve  the  visiting  of  private  premises  be 
performed  by  consent  of  the  occupier  or  other  person  in 
charge  of  such  premises. 

1.  The  general  duties  of  the  Officer  of  Health  will  com- 
prise the  duty  of  giving  instructions  and  du^ections  for 
the  removal  or  prevention  of  causes  of  disease  common  to 
several  persons,  and  also  for  the  prevention  or  removal  of 
causes  of  disease  to  individuals,  where  those  causes  come 
within  the  province  of  local  administration  under  the  Public 
Health  Act. 

2.  Except  in  cases  where  existing  disease  may  be  alle- 
viated by  the  immediate  removal  of  any  of  the  hereinafter 
specified  causes,  the  general  duties  of  the  Officer  of  Health 
shall  in  no  case  comprehend  treatment  for  the  cure  or  alle- 
viation of  disease. 

3.  The  Officer  of  Health  shall  take  all  practicable  means 
to  obtain  the  earhest  information  of  the  occurrence  of  cases 
of  fever,  of  whatsoever  type,  of  small-pox,  measles,  or  other 
epidemic,  endemic,  or  contagious  disease. 

4.  On  obtaining  information  of  the  occurrence  of  cases  of 
sickness  or  death  from  any  such  disease,  he  shall  immedia- 
tely visit  the  spot. 

5.  He  shall  examine  and  ascertain,  by  house-to-house 
visitation  or  otherwise,  whether  others  besides  those  who 
have  died  are  affected,  and  he  shall  give  such  warning  or 
instructions  to  the  persons  affected  as  may  be  calculated 
to  induce  them  to  have  recourse  to  medical  treatment,  or 
take  such  measures  as  the  circumstances  of  the  epidemic 
or  other  species  of  disease  may  appear  to  require. 

6.  In  case  of  an  outbreak  of  small-pox,  he  shall  inquire 
whether  any  person  living  in  or  near  the  premises  are 
unvaccinated,  and  urge  on  the  Guardians  the  duty  of  see- 
ing that  all  unvaccinated  persons  are  vaccinated  under  the 
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3  &  4  Vict.  c.  29,  and  4  &  5  Vict.  c.  32,  and  take  steps  to 
discover  unvaccinated  persons,  and  secure  their  vaccination 
v\^itli  the  least  possible  delay.  He  shall  also  inquire  under 
v^hat  circumstances  the  outbreak  originated ;  carefully 
investigating  the  history  of  the  first  case,  and  the  mode  in 
w^hich  the  disease  was  propagated.  He  shall  inquire  into 
and  report  upon  the  causes  which  have  tended  to  impede 
the  practice  of  vaccination,  or  to  render  the  vaccination  in- 
effectual, and  the  circumstances  which  may  render  re- vacci- 
nation desirable. 

7.  In  case  of  the  occurrence  of  any  epidemic  disease 
amongst  the  occupants  of  any  single  room  occupied  by  one 
family,  or  by  more  than  one  lodger,  or  tenements  otherwise 
overcrowded,  the  Officer  of  Health  shall  give  instruction  for 
the  removal  of  the  sick,  or  the  diminution  of  the  overcrowd- 
ing, or  for  the  prevention,  by  such  means  as  may  be  avail- 
able, of  the  spread  of  the  disease. 

8.  In  the  case  of  a  death  in  any  room  occupied  as  a  living 
or  sleeping  room  by  survivors,  he  shall  give  instructions 
either  for  the  removal  of  the  corpse  to  some  house  or  place 
of  intermediate  reception  to  await  the  funeral  rites,  or  for 
the  removal  of  the  occupiers. 

9.  In  all  cases  of  death,  he  shall  give  such  instructions 
to  the  survivors  as  he  may  be  authorised  to  give  under 
any  Act  of  Parliament  as  to  the  care  of  the  body,  as  to 
the  sort  of  coffin  to  be  used  for  the  prevention  of  noxious 
evaporations,  and  the  removal  and  interment  of  the  body, 
with  such  precautions  as  may  be  required  for  the  protec- 
tion of  the  public  health. 

10.  He  shall,  after  having  given  such  instructions  as 
aforesaid,  in  such  order  as  he  may  deem  necessary,  ex- 
amine into  cases  of  typhus  or  other  epidemic,  endemic,  or 
contagious  disease,  and  inquire  whether  such  disease  was 
caused  or  aggravated  by  anything  which  is  capable  of  re- 
moval in  or  about  the  premises,  the  living  or  sleeping 
rooms,  or  places  of  work  of  the  persons  attacked,  and  shall 
notify  the  same  to  the  persons  responsible  for  the  nuisance ; 
as  in  the  case  of  accumulations  of  filth,  noxious  cesspools, 
house-drains,  or  sewers  of  deposit,  to  the  officers  respon- 
sible therefor;  he  shall  also,  where  necessary,  give  in- 
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structions  for  lime-waslimg  or  tlie  application  of  deodor- 
ising or  disinfectant  mixtures  or  substances. 

11.  In  the  case  of  small-pox,  or  any  other  contagious 
or  epidemic  disease  attacking  any  child  who  has  frequented 
any  school,  he  shall,  as  early  as  may  be  practicable,  visit 
such  school,  and  inquire  and  examine  whether  there  be 
symptoms  of  the  infection  or  prevalence  of  the  disease 
amongst  the  other  children,  and  give  such  instructions  and 
advice  as  may  appear  to  be  necessary  for  the  prevention  of 
the  spread  of  the  disease. 

12.  In  the  case  of  the  like  disease  attacking  any  worker 
(whether  young  or  adult)  in  any  factory  or  place  of  work 
with  others,  he  shall  visit  such  place  of  work,  and  inquire 
and  examine  whether  there  be  symptoms  of  the  disease 
a-mongst  the  workers,  and  give  such  instructions  or  advice 
as  may  appear  to  be  necessary  for  the  prevention  of  the 
spread  of  the  disease. 

13.  Besides  his  own  frequent  visitation  and  inspection 
of  those  parts  of  his  district  which  are  the  most  likely  to 
be  the  seats  of  disease,  in  order  that  he  may  ascertain  as 
early  as  possible  the  actual  occurrence  of  any  form  of  zymo- 
tic disease,  he  shall  maintain  a  constant  communication 
with  the  Inspector  of  Nuisances  for  the  district  (whose 
reports  he  shall  examine,  and  give  such  instructions  there- 
on as  will  best  insure  the  speedy  discovery  of  all  causes 
injuriously  affecting  the  public  health),  with  the  ministers 
of  religion,  the  registrar  of  his  district,  and  the  Union 
medical  ofiicers  ;  and  shall  from  time  to  time  examine  the 
medical  weekly  returns,  and  the  registers  of  sickness  and 
mortality  furnished  by  the  district  medical  officers, 

14.  He  shall  appoint  and  notify  convenient  times  at 
which,  when  not  prevented  by  extraordinary  duties,  he 
will  personally  attend  daily,  or  at  such  times  as  may  be 
convenient,  at  his  of&ce,  or  other  convenient  place,  to  re- 
ceive information  in  respect  to  the  occurrence  of  epidemic 
disease  or  matters  affecting  the  public  health  within  the 
district. 

15.  Inasmuch  as  the  ordinary  seats  of  epidemics  are  also 
the  localities  of  other  classes  of  disease  which  shorten  life 
such  as  scrofula,  and  its  frequent  concomitant  pulmonary 
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consumption,  lie  shall  further  make  a  special  examination 
of  the  conditions  which  produce  a  predisposition  to  this 
class  of  disease  as  well  as  to  epidemics  within  the  district, 

16.  In  his  inspection  of  schools,  manufactories,  or  work- 
shops, he  shall  take  note  of  the  children,  young  persons, 
and  workpeople,  who  may  appear  to  be  pallid,  feeble,  sickly, 
or  in  a  peculiarly  low  condition  of  health,  and  inquire 
whether  such  condition  has  been  produced  'by  overcrowd- 
ing, by  defective  ventilation,  imperfect  cleansing,  or  any 
other  removable  cause  of  debility  or  disease. 

17.  He  shall  himself  exercise  such  a  superintendence 
over  measures  of  prevention  or  alleviation  which  he  may 
have  recommended  as  will  enable  him  to  ascertain  whether 
they  have  been  properly  and  effectually  performed ;  and  if 
he  find  any  deficiency  or  delay  in  the  execution,  he  shall 
make  inquiry  into  the  cause  thereof,  and  report  the  same 
to  the  Local  Board  of  Health. 

18.  He  shall  perform  all  the  duties  imposed  upon  him  by 
any  bye-laws  of  the  Local  Board,  whether  of  inspection  or 
otherwise,  in  respect  of  lodging  and  slaughter-houses,  and 
any  other  matter  affecting  the  public  health  in  respect  of 
which  Local  Boards  may  have  framed  bye- laws  under  the 
Public  Health  Act ;  and  in  visiting  any  tenements  in  pursu- 
ance of  such  bye-laws,  he  shall  from  time  to  time  make 
such  visits  by  night,  or  at  such  times  as  the  inmates  are 
assembled,  and  observe  and  report  on  the  state  and  action 
of  the  means  of  ventilation  in  such  places. 

19.  Whilst  public  works  of  sanitary  improvement  or 
cleansing  are  in  progress,  such  as  the  removal  of  cesspools 
for  the  formation  of  new  drainage  or  sewerage  works,  the 
cleansing  out  of  town  ditches,  watercourses,  ponds,  or 
canals,  he  shall  give  such  instructions  as  to  the  time  and 
mode  of  conducting  the  operations,  the  application  of 
water,  lime,  deodorizing  or  disinfecting  substances  ;  and 
any  other  means  of  protecting  the  public  from  noxious  or 
offensive  emanations  as  may  appear  to  him  to  be  requisite. 

20.  He  shall,  upon  any  complaint,  or  upon  the  emission 
of  any  offensive  or  noxious  smell,  or  the  accumulation  of 
deposits  in  drains  or  sewers,  report  upon  the  same  to  the 
Local  Board  of  Health,  or  to  such  officer  as  may  be  ap- 
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pointed  by  the  Local  Board  to  receive  and  act  upon  snch 
complaint. 

21.  On  the  occurrence  of  atmospheric  pollution  from 
any  offensive  process  or  trade  carried  on  in  any  manufac- 
tory, yard,  house,  or  premises  within  his  district,  he  shall 
inqaire  into  the  cause,  and  report  on  the  appropriate  means 
for  the  prevention  of  such  noxious  smells  and  emanations. 
In  case  of  the  refusal  or  neglect  of  the  occupier  or  proprie- 
tor to  adopt  the  measures  recommended,  or  other  effectual 
remedies,  or  in  case  of  the  manufacturing  process  being  of 
such  a  nature  as  not  to  admit  of  any  effectual  remedy,  he 
shall  then  observe  and  collect  the  evidence  of  the  injurious 
effect  of  the  process  in  question  on  health,  shall  be  pre- 
pared to  adduce  such  evidence  whenever  called  upon  by 
the  proper  authorities,  and  shall  otherwise  assist  those 
authorities  by  all  the  means  in  his  power  in  their  efforts 
for  the  abatement  of  the  nuisance. 

22.  In  cases  where  there  is  no  medical  certificate,  or 
where,  from  anything  that  appears,  the  deceased  died 
without  any  regular  medical  attendance,  it  shall  be  the 
duty  of  the  Officer  of  Health  to  examine  into  and  deter- 
mine as  closely  as  he  may  the  cause,  as  well  as  the  fact,  of 
the  death. 

23.  In  the  case  of  deaths  suspected  to  be  from  violence, 
accident,  neglect,  or  carelessness,  or  when  from  other  cir- 
cumstances he  may  deem  it  desirable,  he  shall  notify  the 
same  in  writing  to  the  Coroner,  and  shall  present  a  copy 
of  such  notification  to  the  Local  Board  at  their  next 
meeting,  and  shall  in  all  cases,  where  practicable,  render 
such  services  as  may  be  requisite  to  aid  the  investigations 
of  coroners  or  magistrates. 

24.  He  shall  attend  at  all  meetings  of  the  Local  Board 
of  Health,  and  report  to  them  his  proceedings  during  the 
intervals  between  their  meetings. 

25.  He  shall  keep  a  diary,  in  which  he  shall  make  an 
entry  of  his  visits,  and  notes  of  his  observations  and  in- 
structions thereon,  which  diary  he  shall  produce,  whenever 
required,  both  to  the  Local  and  to  the  General  Board  of 
Health ;  he  shall  also  keep  a  register  of  complaints  or 
representations  made  to  him,  to  be  called  "  The  Officer  of 
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Health's  Application  Book,"  in  wliicli  sliall  be  recorded 
the  date  and  nature  of  every  application  made  to  him,  the 
date  of  its  examination,  and  the  result  of  such  examination, 
and  shall  produce  such  book  whenever  required  both  to  the 
Local  and  General  Board  of  Health. 

26.  On  the  occurrence  or  discovery  of  any  source  of 
injury  to  the  public  health,  or  of  any  epidemic  disease,  he 
shall,  besides  warning  the  Local  Board  thereon,  send  in- 
formation thereof  to  the  General  Board  of  Health, 

27.  He  shall  from  the  best  information  he  can  obtain, 
make  a  report  not  less  frequently  than  once  a  quarter,  of 
the  nature  and  amount  of  sickness  and  death  which  have 
prevailed  during  the  quarter. 

28.  He  shall,  in  such  report,  describe  the  progress  and 
effects  of  any  works  of  amendment  which  may  have  been 
commenced  or  executed. 

29.  He  shall  also  prepare  annually,  a  printed  report  and 
tabular  return  of  the  ascertained  sickness  as  well  as  mor- 
tality of  the  district  for  the  year,  distinguishing  therein 
the  sickness  and  mortality  of  the  several  streets,  squares, 
courts,  lanes,  yards,  and  alleys  ;  and  for  this  purpose,  where 
there  is  a  survey  of  the  district,  he  shall  be  furnished  by 
the  Local  Board,  with  a  tracing  or  copy  of  the  same,  on 
which  he  shall  mark  the  seats  of  epidemic  or  other  disease  ; 
and  such  report  shall  set  forth  the  amount  of  epidemic 
sickness  or  mortality  which  has  prevailed  in  the  district,  as 
compared  with  former  years,  amongst  different  classes  of 
persons,  and  in  different  localities  of  the  district,  and  also 
a  comparison  of  such  rate  of  sickness  and  death,  with  the 
rates  of  sickness  and  death  amongst  other  classes  and  in 
other  places,  and  any  instructions  in  the  way  of  warning, 
or  for  prevention  or  mitigation  of  sickness,  which  the  facts 
may  suggest,  as  well  as  the  particulars  of  any  death  which 
may  have  occurred  from  epidemic,  endemic,  or  contagious 
disease,  the  amount  and  causes  of  infantile  mortality  (that 
is,  of  children  under  five  years  of  age),  and  the  nature  and 
amount  of  sickness  and  death  which  may  have  occurred 
from  causes  which  appear  to  be  preventible,  and  within  the 
recognised  province  of  public  administration,  or  that 
appear  requisite  to  be  brought  within  it. 
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Circulation  30.  The  annual  and  quarterly  reports  shall  be  printed, 
0  repoi  o.  ^  copy  given  to  each  member  of  the  Local  Board,  and 

two  copies  shall  be  transmitted  to  the  Greneral  Board  of 
Health,  and  one  to  the  oflB.ce  of  the  Registrar- General,  and 
the  Poor  Law  Board,  as  well  as  to  each  member  of  the 
Boards  of  Guardians,  and  to  each  of  the  medical  officers, 
and  incumbents  of  the  several  parishes  within  the  district  ; 
and  it  shall  otherwise  be  circulated  for  the  information  of 
the  inhabitants  of  the  district,  as  may  be  provided  by  the 
Local  Board  of  Health. 

Given  under  our  hands,  and  under  the  Seal  of  the 
General  Board  of  Health,  this  Twelfth  day  of  February, 
in  the  year  of  our  Lord  One  thousand  eight  hundred  and 
fifty-one. 

L.S.       (Signed)  Ashley. 

Edwin  Chadwick. 

T.  SouTHWooD  Smith. 

Minutes  as  to  Duties^  ^c,  of  Medical  Officers  of  Health 
issued  hy  the  Local  Government  Board,  1872-3. 

Section  I. — Qualification. 

Art.  1. — No  person  shall  be  qualified  to  be  appointed 
to  the  ofl&ce  of  Medical  Ofl&cer  of  Health  under  this  Order, 
unless  he  shall  be  registered  under  '  The  Medical  Act  of 
1858,'  and  shall  be  qualified  by  law  to  practise  both  medi- 
cine and  surgery  in  England  and  Wales,  such  qualification 
being  established  by  the  production  to  the  Sanita^ry  Autho- 
rity of  a  diploma,  certificate  of  a  degree,  licence,  or  other 
instrument  granted  or  issued  by  competent  legal  authority 
in  Great  Britain  or  Ireland,  testifying  to  the  medical  or 
surgical,  or  medical  and  surgical,  qualification  or  qualifi- 
cations of  the  candidate  for  such  ofl&ce. 

Provided  that  the  Local  Government  Board  may,  upon 
the  application  of  the  Sanitary  Authority,  dispense  with  so 
much  of  this  Regulation  as  requires  that  the  Medical  Ofiicer 
of  Health  shall  be  qualified  to  practise  both  medicine  and 
surgery,  if  he  is  duly  registered  under  the  said  Act  to 
practise  either  medicine  or  surgery. 
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Section  II. — Appointment, 

Art.  1. — A  Statement  shall  be  submitted  to  the  Locq.1 
Government  Board,  showing  the  population  and  extent  of 
the  District  for  which  the  Sanitary  Authority  propose  to 
appoint  the  Medical  Officer  or  Medical  Officers  of  Health, 
and  the  salary  or  remuneration  intended  to  be  assigned  ; 
and  where  the  circumstances  render  desirable  the  appoint- 
ment of  one  Medical  Officer  of  Health  for  two  or  more  Sani- 
tary Districts,  Statements  shall,  in  like  manner,  be  sub- 
mitted to  the  Local  Government  Board,  showing  the  names 
of  the  Districts  to  be  combined  for  that  purpose,  the  popu- 
lation and  extent  of  each  District,  the  mode  in  which  it  is 
intended  that  the  appointment  shall  be  made,  whether 
jointly  or  severally  by  the  Sanitary  Authorities  of  those 
Districts,  and  the  amount  of  salary  or  remuneration  pro- 
posed to  be  assigned  to  the  officer  appointed. 

Art.  2. — When  the  approval  of  the  Local  Government 
Board  has  been  given  to  the  proposals  submitted  to  them, 
the  Sanitary  Authority  or  Authorities  shall  proceed  to  the 
appointment  of  a  Medical  Officer  of  Health  accordingly. 

Art.  3. — No  appointment  of  a  Medical  Officer  of  Health 
shall  be  made,  unless  an  advertisement  giving  notice  of 
the  day  when  such  appointment  will  be  made  shall  have 
appeared  in  some  public  newspaper  circulating  in  the 
District  or  Districts,  at  least  seven  days  before  the  day  on 
which  such  appointment  is  made  :  Provided  that  no  such 
advertisement  shall  be  necessary  for  the  appointment  of  a 
temporary  substitute. 

Art.  4. — Every  such  appointment  hereafter  made  shall, 
within  seven  days  after  it  is  made,  be  reported  to  the  Local 
Government  Board  by  the  Clerk  to  the  Sanitary  Authority, 
or,  in  the  case  of  a  joint  appointment,  by  the  Clerk  to  one  of 
the  Sanitary  Authorities  by  whom  the  appointment  is  made. 

Art.  5. — Upon  the  occurrence  of  a  vacancy  in  such  office, 
the  Sanitary  Authority  or  Authorities  shall  proceed  to 
make  a  fresh  appointment,  which  shall  be  reported  to  the 
Local  Government  Board  as  required  by  Sect.  II.  Art.  4.  of 
this  Order ;  but  if  the  Sanitary  Authority  or  Authorities 
desire  to  make  any  fresh  arrangement  with  respect  to  the 
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District  or  the  terms  of  the  appointment,  they  shall,  before 
filling  up  the  vacancy,  supply  the  particulars  of  the  arrange- 
ment to  the  Local  Government  Board  in  the  manner 
prescribed  by  Sect.  II:  Art.  1  .,  in  regard  to  the  first  ap- 
pointment, and  if  the  approval  of  the  Local  Government 
Board  be  given,  absolutely  or  with  modifications,  the  Sani- 
tary Authority  or  Authorities  shall  then  proceed  to  fill 
up  the  vacancy  according  to  the  terms  of  the  approval  so 
given. 

Art,  6. — If  any  Ofi&cer  appointed  under  this  Order  be  at 
any  time  prevented  by  sickness  or  accident,  or  other  suffi- 
cient reason,  from  performing  his  duties,  the  Sanitary 
Authority  or  Authorities,  as  the  case  may  be,  may  appoint 
a  person  qualified  as  aforesaid  to  act  as  his  temporary  sub- 
stitute, and  may  pay  him  a  reasonable  compensation  for  his 
services  ;  and  every  such  appointment  shall  be  reported  to 
the  Local  Government  Board  as  soon  as  the  same  shall 
have  been  made. 

Section  III. — Tenure  of  Office. 

Art.  1. — Every  Officer  appointed  under  this  Order  shall 
continue  to  hold  office  for  such  period  as  the  Sanitary  Au- 
thority or  Authorities  appointing  him  may,  with  the  appro- 
val of  the  Local  Government  Board,  determine,  or  until  he 
die,  or  resign,  or  be  removed,  by  such  Authority  or  Autho- 
rities with  the  assent  of  the  Local  Government  Board,  or  by 
the  Local  Governm.ent  Board. 

Provided  that  the  appointments  first  made  under  this 
Order  shall  not  be  for  a  period  exceeding  five  years. 

Art.  2. — Where  any  such  Officer  shall  have  been 
appointed  after  the  passing  of  the  Public  Health  Act,  1872, 
for  one  or  more  Sanitary  Districts,  and  any  change  in  the 
extent  of  the  District  or  Districts,  or  in  the  duties,  salary, 
or  remuneration,  may  be  deemed  necessary,  and  he  shall 
decline  to  acquiesce  therein,  the  Sanitary  Authority  or  Au- 
thorities by  whom  he  was  so  appointed  may,  with  the  con- 
sent of  the  Local  Government  Board,  but  not  otherwise, 
and  after  six  months'  notice  in  writing,  signed  by  their 
Clerk  or  Clerks,  given  to  such  Officer,  determine  his  office. 

Art.  3. — No  person  shall  be  appointed  who  does  not 
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agree  to  give  one  month's  notice  previous  to  resigning  the 
office,  or  to  forfeit  such  sum  as  may  be  agreed  upon  as 
Hquidated  damages. 

Section  IV. — Duties. 

The  following  shall  be  the  duties  of  the  Medical  Officer 
of  Health  in  respect  of  the  District  for  which  he  is  ap- 
pointed ;  or  if  he  shall  be  appointed  for  more  than  one 
District,  then  in  respect  of  each  of  such  Districts  : — 

1.  He  shall  inform  himself  as  far  as  practicable  respecting 
all  influences  affecting  or  threatening  to  affect  injuriously 
the  public  health  within  the  District. 

2.  He  shall  inquire  into  and  ascertain  by  such  means  as  are 
a,t  his  disposal  the  causes,  origin,  and  distribution  of 
diseases  within  the  District,  and  ascertain  to  what  ex- 
tent the  same  have  depended  on  conditions  capable  of 
removal  or  mitigation. 

3.  He  shall  by  inspection  of  the  District,  both  systemati- 
cally at  certain  periods,  and  at  intervals  as  occasion  may 
require,  keep  himself  informed  of  the  conditions  injurious 
to  health  existing  therein. 

4.  He  shall  be  prepared  to  advise  the  Sanitary  Authority 
on  all  matters  affecting  the  health  of  the  District,  and 
on  all  sanitary  points  involved  in  the  action  of  the  Sani- 
tary Authority  or  Authorities  ;  and  in  cases  requiring  it, 
he  shall  certify,  for  the  guidance  of  the  Sanitary  Autho- 
rity or  of  the  Justices,  as  to  any  matter  in  respect  of 
which  the  Certificate  of  a  Medical  Officer  of  Health  or  a 
Medical  Practitioner  is  required  as  the  basis  or  in  aid  of 
sanitary  action. 

5.  He  shall  advise  the  Sanitary  Authority  on  any  question 
relating  to  health  involved  in  the  framing  and  subsequent 
working  of  such  bye-laws  and  regulations  as  they  may 
have  power  to  make. 

6.  On  receiving  information  of  the  outbreak  of  any  conta- 
gious, infectious,  or  epidemic  disease  of  a  dangerous 
character  within  the  District,  he  shall  visit  the  spot  with- 
out delay  and  inquire  into  the  causes  and  circumstances 
of  such  outbreak,  and  advise  the  persons  competent  to  act 
as  to  the  measures  which  may  appear  to  him  to  be  re- 


50 


MANUAL  OF  PUBLIC  MEDICINE 


quired  to  prevent  the  extension  of  the  disease,  and  so 
far  as  he  may  be  lawfully  authorized,  assist  in  the  execu- 
tion of  the  same. 

7.  On  receiving  information  from  the  Inspector  of  Nuis- 
ances that  his  intervention  is  required  in  consequence  of  the 
existence  of  any  nuisance  injurious  to  health,  or  of  any 
overcrowding  in  a  house,  he  shall,  as  early  as  practic- 
able, take  such  steps  authorized  by  the  Statutes  in  that 
behalf  as  the  circumstances  of  the  case  may  justify  and 
require. 

8.  In  any  case  in  which  it  may  appear  to  him  to  be  neces- 
sary or  advisable,  or  in  which  he  shall  be  so  directed  by 
the  Sanitary  Authority,  he  shall  himself  inspect  and 
examine  any  animal,  carcase,  meat,  poultry,  game,  flesh, 
fish,  fruit,  vegetables,  corn,  bread,  or  flour,  exposed  for 
sale,  or  deposited  for  the  purpose  of  sale  or  of  preparation 
for  sale,  and  intended  for  the  food  of  man,  which  is 
deemed  to  be  diseased,  or  unsound,  or  unwholesome,  or 
unfit  for  the  food  of  man ;  and  if  he  finds  that  such  ani- 
mal or  article  is  diseased,  or  unsound,  or  unwholesome, 
or  unfit  for  the  food  of  man,  he  shall  give  such  directions 
as  may  be  necessary  for  causing  the  same  to  be  seized^ 
taken,  and  carried  away,  in  order  to  be  dealt  with  by  a 
Justice  according  to  the  provisions  of  the  Statutes  applic- 
able to  the  case. 

9.  He  shall  perform  all  the  duties  imposed  upon  him  by 
any  bye-laws  and  regulations  of  the  Sanitary  Authority, 
duly  confirmed,  in  respect  of  any  matter  afiecting  the 
public  health,  and  touching  which  they  are  authorized  to 
frame  bye-laws  and  regulations. 

10.  He  shall  inquire  into  any  offensive  process  of  trade 
carried  on  within  the  District,  and  report  on  the  appro- 
priate means  for  the  prevention  of  any  nuisance  or  injury 
to  health  therefrom. 

11.  He  shall  attend  at  the  office  of  the  Sanitary  Authority, 
or  at  some  other  appointed  place,  at  such  stated  times 
as  they  may  direct. 

12.  He  shall  from  time  to  time  report,  in  writing,  to  the 
Sanitary  Authority,  his  proceedings,  and  the  measures 
which  may  require  to  be  adopted  for  the  improvement 
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or  protection  of  the  public  healtli  in  the  District.  He 
shall  in  like  manner  report  with  respect  to  the  sickness 
and  mortality  within  the  District,  so  far  as  he  has  been 
enabled  to  ascertain  the  same. 

13.  He  shall  keep  a  book  or  books,  to  be  provided  by  the 
Sanitary  Authority  in  which  he  shall  make  an  entry  of 
his  visits,  and  notes  of  his  observations  and  instructions 
thereon,  and  also  the  date  and  nature  of  applications 
made  to  him,  the  date  and  result  of  the  action  taken 
thereon  and  of  any  action  taken  on  previous  reports,  and 
shall  produce  such  book  or  books,  whenever  required,  to 
the  Sanitary  Authority. 

14.  He  shall  also  prepare  an  annual  report,  to  be  made  at 
the  end  of  December  in  each  year,  comprising  tabular  state- 
ments of  the  sickness  and  mortality  within  the  District, 
classified  according  to  diseases,  ages,  and  localities,  and 
a  summary  of  the  action  taken  during  the  year  for  pre- 
venting the  spread  of  disease.  The  report  shall  also  con- 
tain an  account  of  the  proceedings  in  which  he  has  taken 
part  or  advised  under  the  Sanitary  Acts,  so  far  as  sucb 
proceedings  relate  to  conditions  dangerous  or  injurious 
to  health,  and  also  an  account  of  the  supervision  exer- 
cised by  him,  or  on  his  advice,  for  sanitary  purposes  over 
places  and  houses  that  the  Sanitary  Authority  has  power 
to  regulate,  with  the  nature  and  results  of  any  proceed- 
ings which  may  have  been  so  required  and  taken  in 
respect  of  the  same  during  the  year.  It  shall  also  record 
the  action  taken  by  him,  or  on  his  advice,  during  the 
year,  in  regard  to  offensive  trades,  bakehouses,  and 
workshops. 

15.  He  shall  give  immediate  information  to  the  Local 
Government  Board  of  any  outbreak  of  dangerous  epide- 
mic disease  within  the  District,  and  shall  transmit  to  the 
Board,  on  forms  to  be  provided  by  them,  a  Quarterly 
Return  of  the  sickness  and  deaths  within  the  District, 
and  also  a  copy  of  each  annual  and  of  any  special  report. 

16.  In  matters  not  specifically  provided  for  in  this  Order, 
he  shall  observe  and  execute  the  instructions  of  the  Local 
Government  Board  on  the  duties  of  Medical  Officers  of 
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Health,  and  all  the  lawful  orders  and  directions  of  the 
Sanitary  Authority  applicable  to  his  office. 
17.  Whenever  the  diseases  Prevention  Act  of  1855  is  in 
force  within  the  District,  he  shall  observe  the  directions 
and  regulations  issued  under  that  Act  by  the  Local 
Government  Board,  so  far  as  the  same  relate  to  or  con- 
cern his  office. 

Section  V. — Bemuneration. 

Art.  1. — The  Sanitary  Authority  or  Authorities,  as  the 
case  may  be,  shall  pay  to  any  officer  appointed  under  this 
Order  such  salary  or  remuneration  as  may  be  approved  by 
the  Local  Government  Board ;  and  where  such  officer  is 
appointed  for  two  or  more  districts,  the  salary  shall  be 
apportioned  amongst  the  Districts  in  such  manner  as  the 
said  Board  shall  approve. 

Provided  that  the  Sanitary  Authority  or  Authorities, 
with  the  approval  of  the  Local  Government  Board,  may 
pay  to  any  such  officer  a  reasonable  compensation  on  account 
of  extraordinary  services,  or  other  unforeseen  circum- 
stances connected  with  his  duties  or  the  necessities  of  the 
District  or  Districts  for  which  he  is  appointed. 

Art.  2. — The  salary  or  remuneration  of  every  such  officer 
shall  be  payable  up  to  the  day  on  which  he  ceases  to  hold  the 
office,  and  no  longer,  subject  to  any  deduction  which  the 
Sanitary  Authority  or  Authoritie"S  may  be  entitled  to  make 
in  respect  of  Sect.  III.,  Art.  3  ;  and  in  case  he  shall  die 
whilst  holding  such  office,  the  proportion  of  salary  (if  any) 
remaining  unpaid  at  his  death  shall  be  paid  to  his  per- 
sonal representatives. 

Art.  3. — The  salary  or  remuneration  assigned  to  such 
officer  shall  be  payable  quarterly,  according  to  the  usual 
Feast  Days  in  the  year,  namely.  Lady  Day,  Midsummer 
Day,  Michaelmas  Day,  and  Christmas  Day ;  but  the  Sani- 
tary Authority  or  Authorities  may  pay  to  him  at  the  expi- 
ration of  every  calendar  month  such  proportion  as  they 
may  think  fit  on  account  of  the  salary  or  remuneration  to 
which  he  may  become  entitled  at  the  termination  of  the 
quarter. 
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Given  under  our  Seal  of  Office,  this  Eleventh  day  of 
November,  in  the  year  One  thousand  eight  hundred 
and  seventy-two. 

James  Stanspeld, 

Fresident. 

John  Lambert, 

Secretary, 

The  greatest  opposition  to  health  measures  has  come  in  Opposition 
the  past  from  holders  of  small  cottage  property.  It  is  not  Improve- 
merely  the  payment  of  increased  general  district  rates 
which  must  ensue  from  putting  streets,  alleys,  courts,  and 
gutters  in  order,  and  providing  adequate  main  drainage 
and  water  supply ;  but  that  which  presses  most  heavily  is 
the  amount  of  costs  which  come  under  the  head  of  private 
improvement  expenses. 

The  medical  officer  of  health,  finding  fever,  small-pox  or 
diarrhoea  prevailing  in  a  row  of  cottages,  reports,  as  the 
result  of  his  examination  to  the  Local  Board,  that  the  water 
supply  is  defective,  the  suUiage  soaking  into  the  groand, 
the  floors  of  the  cottages  broken,  uneven,  sodden,  and  the 
cottage  itself  in  bad  repair  ;  thereupon  comes  an  order  to 
connect  each  cottage  with  the  main  drainage  if  within  100 
feet  of  the  houses,  to  make  water-closets,  and  to  provide 
efficient  water  supply,  besides  putting  the  house  reported 
on  into  proper  repair.  This  often  means  an  expenditure  of 
from  £\0  to  £20  per  house  ;  and  if  the  work  be  not  done  by  private  im- 
the  owner  after  order  of  the  local  authority,  then  it  is  carried  expanses?.* 
out  by  the  surveyor,  and  the  expense  charged  upon  the  owner. 
This  may  be,  it  is  true,  spread  over  a  number  of  years  as  a 
private  improvement  rate^  but  it  involves  so  much  difficulty  Private  im-^ 
and  trouble  to  collect  these  private  improvement  rates  that  raS^^^'^^ 
the  expenses  incurred  are  generally  sought  to  be  recovered 
summarily.  When,  as  is  unfortunately  too  common,  the 
greatest  possible  profit  is  sought  to  be  wrung  out  of  these 
miserable  habitations  of  the  poor,  it  will  occasionally  entail 
great  opposition  to  h^ve  the  profits  of  two  or  three  years 
suspended  by  the  necessity  to  meet  expenses  incurred  for 
benefits  undesired  and  unappreciated.  Undesired  and  un- 
appreciated in  too  many  cases  by  the  occupiers  themselves, 
for  those  most  requiring  care  are  the  most  unwilling  to  be 
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<;ared  for,  and  th-e  most  regardless  of  the  simplest  precau- 
tions to  preserve  health  and  ensure  comfort.  It  is  true 
these  expenses  are  the  results  of  accumulations  of  long  years 
of  neglect,  but  they  aro  none  the  less  heartily  protested 
against.  While  the  owners  of  this  class  of  property  have 
large  influence  in  returning  members  to  the  local  legisla- 
ture we  can  hardly  wonder  that  Boards  representing  them 
and  their  views  should  look  with  more  than  doubt  and  dis- 
taste at  sanitary  measures  recommended  by  Medical  Officers 
of  Health. 

The  Legislature  itself,  and  Central  Boards  created  by  it, 
have  to  some  extent  participated  in  these  feelings,  and  the 
instructions  given  to  Medical  Officers  of  Health  in  1851, 
which  have  been  printed  in  extenso,  pp.  39  et  seq.,  are  far  in 
advance  of  those  more  recently  issued. 

The  remedy  for  this  indisposition  to  adopt  necessary  sani- 
tary measures  must  either  be  sought  in  a  higher  class  con- 
stitution of  sanitary  authorities — with  some  intermediate 
authority  to  enforce  what  may  be  necessary  to  the  public 
health  of  the  district,  or  enactments  which  shall  make  the 
Medical  Officer  of  Health  independent  of  the  local  authority 
with  power  in  the  intermediate  and  Central  Boards  to 
inquire  into  any  of  his  recommedations  which  are  not  car- 
ried out,  and  with  power,  if  judged  expedient,  to  enforce, 
and,  if  necessary,  to  execute  them,  charging  the  cost  on 
the  defaulting  authority.  Besides  this,  we  must  earnestly 
desire  such  an  education  of  the  great  mass  of  people  who 
are  the  most  to  be  benefited  by  sanitary  measures,  as  shall 
make  them  more  ready  to  appreciate  and  more  anxious  to 
fn  'ther  by  their  co-operation  what  is  undertaken  for  their 
good. 

The  statutory  duties  of  the  Officer  of  Health  are  to  re- 
port upon  houses  in  a  filthy  or  unwholesome  condition,  and 
thereupon  the  local  authority  may  order  such  whitewash- 
ing, cleansing  or  purifying  as  may  tend  to  prevent  or  check 
infectious  or  contagious  diseases.  In  the  same  way,  if  he 
report  that  any  house  is  so  overcrowded  as  to  be  dangerous 
or  prejudicial  to  health  the  local  authority  may  commence 
proceedings  before  justices  who  may  make  any  order  to 
.abate  the  overcrowding  complained  o^  and  have  also  power 
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to  inflict  a  fine  not  exceeding  40s.  on  the  offending  party 
— under  the  Artizans'  and  Labourers'  Dwelling  Act  which  Artizans'  and 
is  appHed  to  all  urban  authorities,  the  Medical  Officer  of  Dwelling 
Health  may  report  on  any  premises,  whether  built  before 
or  after  the  constitution  of  the  district,  that  is  on  any 
dwelling-house  or  inhabited  building,  with  its  yard,  garden, 
outhouses,  &c.,  and  upon  his  report  and  that  of  the  sur- 
veyor, after  opportunity  being  afforded  to  the  owner  to 
make  any  objection  to  the  reports  of  these  officers,  such 
works  are  to  be  executed  by  the  owner  or  by  the  district, 
as  may  be  determined  by  the  local  authority  to  be  necessary. 
Against  this  order  there  is  an  appeal  to  Quarter  Sessions. 

Upon  the  written  representation,  of  four  or  more 
householders  living  in  or  near  any  street  that  anywhere  in 
the  neighbourhood  they  believe  any  premises  to  be  in  a 
condition  dangerous  to  health,  the  Officer  of  Health  is  forth- 
with to  inspect  such  premises  and  to  report  on  them;  but  the 
absence  of  any  such  representation  will  not  excuse  him 
from  inspecting  and  reporting  any  premises  which  ought 
to  be  put  into  a  proper  condition.  Besides  these  enact- 
ments, the  Officer  of  Health  or  Inspector  of  Nuisances  may, 
at  all  reasonable  times,  inspect  and  examine  any  animals 
or  food,  and  in  case  any  such  food  or  animals  be  in  a  con- 
dition improper  for  human  use,  he  has  power  to  order  their 
seizure,  and  to  cause  them  to  be  brought  before  a  justice, 
who  has  power  to  order  that  they  be  destroyed.  The 
person  offering  such  animals  or  food  for  sale  may  be  fined 
£20,  or  imprisoned,  without  the  option  of  a  fine,  for  three 
months.  The  Medical  Officer  of  Health  or  Inspector  of 
Nuisances  is  protected  in  the  discharge  of  these  duties  ;  for 
any  one  obstructing  him  or  any  of  his  assistants  in  their 
execution  may  be  fined  £5. 

The  Inspector  of  Nuisances  is  not  the  least  important  of  inspector  of 
the  officers  to  be  appointed  by  the  local  authority,  and  great 
care  should  be  bestowed  on  the  selection  of  a  proper  person 
to  fill  the  post. 

Where  the  superintendent  of  police  of  a  district  dis-  Police  as  in- 
charges  the  duties,  there  is  the  advantage  of  his  having 
the  whole  police  force  as  subordinates,  and   from  the 
nature  of  their  ordinary  daily  and  nightly  work  they  must 
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necessarily  become  acquainted  with,  many  of  the  grievances 
upon  their  beats  calling  for  remedy.  Still  they  have  many 
other  functions  to  discharge,  and  it  is  doubtful  whether 
the  benefit  is  not  greater  by  appointing  one  person  as  in- 
spector of  lodging-houses  and  nuisances,  whose  whole  time 
should  be  given  to  the  discharge  of  the  duties  of  the  offic  3. 
In  these,  tact  and  discretion  are  quite  as  necessary  as 
intelligence.  It  would  be  incredible,  were  it  not  too  pain- 
fully true,  how  averse  the  general  public  is  to  be  subject 
to  any  sanitary  inspection,  however  much  it  is  intended  to 
enure  to  their  benefit ;  and  this  specially  in  the  case  of  the 
poor,  who  seem  to  think  it  a  duty  to  discourage  and  depre- 
cate interference.  To  overcome  this  prejudice  is  essen- 
tial to  an  adequate  discharge  of  duty.  The  Inspector  must 
join  the  greatest  civility  with  equal  firmness,  in  order  to 
obtain  admission  into  premises  the  state  of  which  can  only 
be  learned  by  an  examination  from  within.  The  Inspector 
should,  whenever  practicable,  act  only  under  express  direc- 
tions and  sanction  of  the  Board  or  its  ofl&cers,  and  should  take 
upon  himself  no  responsibility  or  interference  beyond  the 
scope  of  his  duties.  It  is  essential  that  the  inhabitants  should 
know  where  complaints  may  be  received  ;  there  should, 
therefore,  be  fixed  times  when  the  Inspector  may  be  seen  in 
his  ofiice,  and  a  book  for  entry  of  complaints  should  always 
be  accessible.  All  letters  of  complaint  received  by  him 
should  be  at  once  communicated  to  the  Clerk,  and  every 
verbal  complaint  entered  immediately  in  his  present- 
ment book.  This  book  should  always  be  presented  either 
to  the  local  authority  at  its  meeting,  or  to  the  committee 
appointed  by  the  Board  for  the  purpose  of  dealing  with 
nuisances.  A  record  should  be  kept  by  him  of  all  services 
of  notices,  and  matters  not  specifically  dealt  with  at  any 
time  should  be  from  time  to  time  brought  forward  to  pre- 
vent them  being  absolutely  lost  sight  of  and  neglected. 
It  will  be  his  duty  to  inspect  animals  and  food,  and  where  ne- 
cessary to  submit  to  the  Medical  Officer  of  Health  or  to  an 
analyst,  where  one  is  appointed  in  his  district,  under  the 
Adulteration  of  Food  Act,  any  animals  or  food  which  may 
appear  to  him  to  be  unsuitable  for  human  use  or  food.  The 
standing  orders,  to  which  reference  has  been  already  made, 
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should  provide  for  sucli  accord  among  the  various  officers 
of  the  local  authority,  and  such  combined  action  where 
necessary,  as  would  prevent  the  possibility  of  conflict,  and 
ensure  to  the  subordinate  officer  at  all  times  the  counsel  and 
support  of  the  Surveyor,  Clerk,  and  Medical  Officer  of  Health, 
Subjoined  are  the  K-egulations  issued  by  the  Local  Govern- 
ment Board  as  to  the  duties  of  Inspector  of  Nuisances  : — 

To  the  Guardians  of  the  Poor  of  the  several  Unions, 
Parishes,  and  Places  in  England  and  Wales,  in  which  such 
Guardia,ns  act  as  a*  Rural  Sanitary  Authority  under  the 
Public  Health  Act,  1872  • 

And  to  all  others  whom  it  may  concern. 

Whereas  by  Section  10  of  'The  Public  Health  Act, 
1872,'  it  is  enacted  that  it  shall  be  the  duty  of  every  E<ural 
Sanitary  Authority  to  appoint  from  time  to  time  an  In- 
spector or  Inspectors  of  Nuisances,  for  the  purposes  of  the 
Sanitary  Acts  ; 

And  whereas  it  is  thereby  further  enacted  that  the  Local 
Government  Board  shall  have  the  same  powers  as  they 
have  in  the  case  of  a  District  Medical  Officer  of  a  Union, 
with  regard  to  the  qualification,  appointment,  duties,  salary, 
and  tenure  of  office  of  Officers  of  Sanitary  Authorities,  any 
portion  of  whose  salary  is  paid  out  of  moneys  voted  by 
Parliament ;  and  that  the  same  person  may,  with  the 
sanction  of  the  Local  Government  Board,  be  appointed  the 
Inspector  of  Nuisances  for  two  or  more  Sanitary  Districts, 
by  the  joint  or  several  appointment  of  the  Sanitary  Au- 
thorities of  such  Districts : 

Now  we,  the  Local  Government  Board,  deeming  it  ex- 
pedient that  Regulations  should  be  made  with  respect  to 
the  appointment,  duties,  salary,  and  tenure  of  office  of 
Inspectors  of  Nuisances  appointed  by  Rural  Sanitary 
Authorities,  in  all  those  cases  where  any  portion  of  the 
salary  of  any  such  officer  is  paid  out  of  moneys  voted  by 
Parliament,  do  hereby  order  and  direct  as  follows  : 

Section  I. — Appointment. 
Art.  1. — A  statement  shall  be  submitted  to  the  Local 
Government  Board,  showing  the  population  and  extent  of 

*  The  Eegulations  for  Urban  Sanitary  Authorities  are  precisely  similar. 


58 


MANUAL  OF  PUBLIC  MEDICINE 


the  district  for  wliicli  the  Sanitary  Authority  propose  to 
appoint  the  Inspector  or  Inspectors  of  Nuisances,  and  the 
salary  or  remuneration  intended  to  be  assigned  ;  and  where 
the  circumstances  render  desirable  the  appointment  of  one 
Inspector  of  Nuisances  for  two  or  more  Sanitary  Districts, 
statements  shall,  in  like  manner,  be  submitted  to  the  Local 
Grovernment  Board,  showing  the  names  of  the  Districts  to 
be  combined  for  that  purpose,  the  population  and  extent  of 
each  District,  the  mode  in  which  it  is  intended  that  the  ap- 
pointment shall  be  made,  whether  jointly  or  severally  by 
the  Sanitary  Authorities  of  those  Districts,  and  the  amount 
of  salary  or  remuneration  proposed  to  be  assigned  to  the 
Officer  appointed. 

Art.  2. — When  the  approval  of  the  Local  Government 
Board  has  been  given  to  the  proposals  submitted  to  them, 
the  Sanitary  Authority  or  Authorities  shall  proceed  to  the 
appointment  of  an  Inspector  or  Inspectors  of  Nuisances 
accordingly. 

Art.  3. — No  appointment  of  an  Inspector  of  Nuisances 
shall  be  made  under  this  Order  unless  notice  has  been 
given  at  one  of  the  two  ordinary  meetings  next  preceding 
the  meeting  or  Jieetings  at  which  the  appointment  is  to  be 
made  by  the  Sanitary  Authority  or  Authorities,  as  the  case 
may  be,  such  notice  being  duly  entered  on  the  Minutes,  or 
unless  an  advertisement,  giving  notice  of  the  day  when 
such  appointment  will  be  made,  shall  have  appeared  in 
some  public  newspaper  circulating  in  the  District  or  Dis- 
tricts, at  least  seven  days  before  the  day  on  which  such 
appointment  is  made :  Provided  that  no  such  notice  or 
advertisement  shall  be  necessary  for  the  appointment  of  a 
temporary  substitute. 

Art.  4. — Every  appointment  hereafter  made  shall,  within 
seven  days  after  it  is  made,  be  reported  to  the  Local 
Grovernment  Board  by  the  Clerk  to  the  Sanitary  Authority, 
or,  in  the  case  of  a  joint  appointment,  by  the  Clerk  to  one 
of  the  Sanitary  Authorities  by  whom  the  appointment  is 
made. 

Art.  5. — Upon  the  occurrence  of  a  vacancy  in  such  office, 
the  Sanitary  Authority  or  Authorities  shall  proceed  to 
make  a  fresh  appointment,  which  shall  be  reported  to  the 
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Local  Govenunent  Board  as  required  by  Section  1.  Art.  4. 
of  this  Order ;  but  if  the  Sanitary  Authority  or  Authorities 
desire  to  make  any  fresh  arrangement  with  respect  to  the 
District  or  the  terms  of  the  appointment,  they  shall,  before 
filling  up  the  vacancy,  supply  the  particulars  of  the  arrange- 
ment to  the  Local  Government  Board,  in  the  manner 
prescribed  by  Section  1.  Art.  1.  in  regard  to  the  first 
appointment,  and  if  the  approval  of  the  Local  Government 
Board  be  given,  absolutely  or  with  modifications,  the 
Sanitary  Authority  or  Authorities  shall  then  proceed  to 
fill  up  the  vacancy  according  to  the  terms  of  the  approval 
so  given. 

Art.  6. — If  any  ofi&cer  appointed  under  this  Order  be  at 
any  time  prevented  by  sickness  or  accident,  or  other  sufi&- 
cient  reason,  from  performing  his  duties,  the  Sanitary 
Authority  or  Authorities,  as  the  case  may  be,  may  appoint 
a  fit  person  to  act  as  his  temporary  substitute,  and  may  pay 
him  a  reasonable  compensation  for  his  services ;  and  every 
such  appointment  shall  be  reported  to  the  Local  Government 
Board  as  soon  as  the  same  shall  have  been  made. 

Section  II. — Tenure  of  Office. 

Art.  1. — Every  Officer  appointed  under  this  Order  shall 
continue  to  hold  office  for  such  period  as  the  Sanitary 
Authority  or  Authorities  appointing  him  may,  with  the  ap- 
proval of  the  Local  Government  Board,  determine,  or  until 
he  die,  or  resign,  or  be  removed,  by  such  Authority  or 
Authorities  with  the  assent  of  the  Local  Government  Board, 
or  by  the  Local  Government  Board. 

Provided  that  the  appointments  first  made  under  this 
Order  shall  not  be  for  a  period  exceeding  five  years. 

Art.  2. — Where  any  such  Officer  shall  be  appointed  for 
one  or  more  Sanitary  Districts,  and  any  change  in  the  ex- 
tent of  the  District  or  Districts,  or  in  the  duties,  salary,  or 
remuneration,  shall  be  deemed  necessary,  and  he  shall  de- 
cline to  acquiesce  therein,  the  Sanitary  Authority  or  Autho- 
rities by  whom  he  was  so  appointed,  may,  with  the  consent 
of  the  Local  Government  Board,  but  not  otherwise,  and 
after  six  months'  notice  in  writing,  signed  by  their  Clerk 
or  Clerks,  given  to  such  Officer,  determine  his  office. 
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Art,  3. — No  person  shall  be  appointed  who  does  not 
agree  to  give  one  month's  notice  previous  to  resigning  the 
office,  or  to  forfeit  such  sum  as  may  be  agreed  upon  as 
liquidated  damages. 

Section  III. — Duties. 

The  following  shall  be  the  duties  of  an  Inspector  of 
Nuisances  in  respect  of  the  Sanitary  District  for  which  he 
is  appointed,  or  if  he  shall  be  appointed  for  more  than  one 
district,  or  for  a  part  of  a  District,  then  in  respect  of  each 
of  such  districts,  or  of  such  part : — 

1.  He  shall  perform,  either  under  the  special  directions  of 
the  Sanitary  Authority  or  (so  far  as  authorized  by  the 
Sanitary  Authority)  under  the  directions  of  the  Medical 
Ofl&cer  of  Health,  or  in  cases  where  no  such  directions 
are  required,  without  such  directions,  all  the  duties  spe- 
cially imposed  upon  an  Inspector  of  Nuisances  by  the 
Sanitary  Acts,  so  far  as  the  same  are  in  force  in  the 
District,  or  by  the  Orders  of  the  Local  Government 
Board. 

2.  He  shall  attend  all  meetings  of  the  Sanitary  Authority 
when  so  required. 

3.  He  shall  by  inspection  of  the  District,  both  systematically 
at  certain  periods,  and  at  intervals  as  occasion  may  re- 
quire, keep  himself  informed  in  respect  of  the  nuisances 
existing  therein  that  require  abatement  under  the  Sani- 
tary Acts. 

4.  On  receiving  notice  of  the  existence  of  any  nuisance 
within  the  district,  or  of  the  breach  of  any  bye-laws  or 
regulations  made  by  the  Sanitary  Authority  for  the  sup- 
pression of  Nuisances,  he  shall,  as  early  as  practicable, 
visit  the  spot,  and  inquire  into  such  alleged  nuisance  or 
breach  of  bye-laws  or  regulations. 

5.  He  shall  report  to  the  Sanitary  Authority  any  noxious 
or  offensive  businesses,  trades,  or  manufactories  established 
within  the  District,  and  the  breach  or  non-observance  of 
any  bye-laws  or  regulations  made  in  respect  of  the  same. 

6.  He  shall  report  to  the  Sanitary  Authority  any  damage 
done  to  any  works  of  water  supply,  or  other  works  be- 
longing to  them,  and  also  any  case  of  wilful  or  negligent 
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waste  of  water  supplied  by  them,  or  any  fouling  by  gas, 
filth,  or  otherwise,  of  water  used  for  domestic  purposes. 

7.  He  shall  from  time  to  time,  and  forthwith  upon  complaint, 
visit  and  inspect  the  shops  and  places  kept  or  used  for 
the  sale  of  butchers'  meat,  poultry,  fish,  fruit,  vegetables, 
corn,  bread,  or  flour,  or  as  a  slaughter-house,  and  examine 
any  animal,  carcase,  meat,  poultry,  game,  flesh,  fish, 
fruit,  vegetables,  corn,  bread,  or  flour,  which  may  be 
therein  ;  and  in  case  any  such  article  appear  to  him  to  be 
intended  for  the  food  of  man,  and  to  be  unfit  for  such 
food,  he  shall  cause  the  same  to  be  seized,  and  take  such 
other  proceedings  as  may  be  necessary  in  order  to  have 
the  same  dealt  with  by  a  Justice  :  Provided,  that  in  any 
case  of  doubt  arising  under  this  clause,  he  shall  report 
the  matter  to  the  Medical  Ofiicer  of  Health,  with  the  view 
of  obtaining  his  advice  thereon. 

8.  He  shall,  when  and  as  directed  by  the  Sanitary  Authority, 
procure  and  submit  samples  of  food  or  drink,  and  drugs 
suspected  to  be  adulterated,  to  be  analyzed  by  the  analyst 
appointed  under  the  Adulteration  of  Food  Act,  1872,  and 
upon  receiving  a  certificate  stating  that  the  articles  of 
food  or  drink,  or  drugs,  are  adulterated,  cause  a  complaint 
to  be  made,  and  take  the  other  proceedings  prescribed 
by  that  Act. 

9.  He  shall  give  immediate  notice  to  the  Medical  Officer  of 
Health  of  the  occurrence  within  his  District  of  any  con- 
tagious, infectious,  or  epidemic  disease  of  a  dangerous 
character ;  and  whenever  it  appears  to  him  that  the  inter- 
vention of  such  Officer  is  necessary  in  consequence  of  the 
existence  of  any  nuisance  injurious  to  health,  or  of  any 
overcrowding  in  a  house,  he  shall  forthwith  inform  the 
Medical  Officer  thereof. 

10.  He  shall,  subject  in  all  respects  to  the  directions  of  the 
Sanitary  Authority,  attend  to  the  instructions  of  the 
Medical  Officer  of  Health  with  respect  to  any  measures 
which  can  be  lawfully  taken  by  him  under  the  Sanitary 
Acts  for  preventing  the  spread  of  any  contagious,  infec- 
tious, or  epidemic  disease  of  a  dangerous  character. 

11.  He  shall  enter  from  day  to  day,  in  a  book  to  be  pro- 
vided by  the  Sanitary  Authority,  particulars  of  his  in- 
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spections  and  of  the  action  taken  by  Lim  in  the  execu- 
tion of  his  duties.  He  shall  also  keep  a  book  or  books, 
to  be  provided  by  the  Sanitary  Authority,  so  arranged 
as  to  form,  as  far  as  possible,  a  continuous  record  of  the 
sanitary  condition  of  each  of  the  premises  in  respect  of 
which  any  action  has  been  taken  under  the  Sanitary  Acts, 
and  shall  keep  any  other  systematic  records  that  the 
Sanitary  Authority  may  require. 

12.  He  shall  at  all  reasonable  times  when  applied  to  by  the 
Medical  Officer  of  Health,  produce  to  him  his  books,  or 
any  of  them,  and  render  to  him  such  information  as  he 
may  be  able  to  furnish  with  respect  to  any  matter  to 
which  the  duties  of  Inspector  of  Nuisances  relate. 

13.  He  shall,  if  directed  by  the  Sanitary  Authority  to  do 
so,  superintend  and  see  to  the  due  execution  of  all  works 
which  may  be  undertaken  under  their  direction  for  the 
suppression  or  removal  of  nuisances  within  the  District. 

14.  In  matters  not  specifically  provided  for  in  this  Order, 
he  shall  observe  and  execute  all  the  lawful  orders  and 
directions  of  the  Sanitary  Authority,  and  the  orders 
which  the  Local  Government  Board  may  hereafter  issue, 
applicable  to  his  office. 

15.  Where  more  than  one  Inspector  of  Nuisances  shall  be 
appointed  by  a  Sanitary  Authority,  such  Authority,  with 
the  approval  of  the  Local  Government  Board,  may  either 
assign  to  each  of  the  inspectors  a  portion  of  the  district, 
or  may  distribute  the  duties  of  Inspector  of  Nuisances 
amongst  such  inspectors. 

Section  IV. — Remuneration. 

Art.  1. — The  Sanitary  Authority  or  Authorities,  as  the 
case  may  be,  shall  pay  to  any  Officer  appointed  under  this 
Order  such  salary'  or  remuneration  as  may  be  approved  by 
the  Local  Government  Board ;  and  where  such  Officer  is 
appointed  for  two  or  more  Districts,  the  salary  shall  be 
apportioned  amongst  the  Districts  in  such  manner  as  the 
said  Board  shall  approve. 

Provided  that  the  Sanitary  Authority  or  Authorities, 
with  the  approval  of  the  Local  Government  Board,  may 
pay  to  any  such  Officer  a  reasonable  compensation  on 
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account  of  extraordinary  services,  or  other  unforseen  cir- 
cumstances connected  with  his  duties  or  the  necessities  of 
the  District  or  Districts  for  which  he  is  appointed. 

Art.  2. — The  salary  or  remuneration  of  every  such  Ofl&cer 
shall  be  payable  up  to  the  day  on  which  he  ceases  to  hold 
the  ofi&ce,  and  no  longer,  subject  to  any  deduction  which 
the  Sanitary  Authority  or  Authorities  may  be  entitled  to 
make  in  respect  of  Sect.  II.  Art.  3  ;  and  in  case  he  shall  die 
whilst  holding  such  of&ce,  the  proportion  of  salary  (if  any) 
remaining  unpaid  at  his  death  shall  be  paid  to  his  personal 
representatives. 

Art.  3. — The  salary  or  remuneration  assigned  to  such 
Ofl&cer  shall  be  payable  quarterly,  according  to  the  usual 
Feast  days  in  the  year,  namely,  Lady  Day,  Midsummer 
Day,  Michaelmas  Day,  and  Christmas  Day;  bat  the  Sani- 
tary Authority  or  Authorities  may  pay  to  him  at  the  expi- 
ration of  every  calendar  month  such  proportion  as  they 
may  think  fit,  on  account  of  the  salary  or  remuneration  to 
which  he  may  become  entitled  at  the  termination  of  the 
quarter. 

Given  under  our  Seal  of  Office,  this  Eleventh  day  of 
November,  in  the  year  One  thousand  eight  hundred  and 
seventy- two. 

James  Stansfeld,  President 
John  Lambeet,  Secretary. 

In  order  to  meet  the  costs  incurred  by  Sanitary 
Authorities  there  is  an  unlimited  power  of  rating.  All 
limitations  in  local  rating  in  local  acts,  so  far  at  least  as  the 
sanitary  work  of  sanitary  authorities  is  concerned,  having 
been  removed  by  the  Public  Health  Act,  1872.  The  only 
limits  now  existing  are  in  respect  of  the  Artizans'  Dwellings 
Act,  which  must  not  exceed  2d.  in  the  pound,  and  the  Libra- 
ries' Act,  which  is  limited  to  Id. 

The  rates  which  are  levied  by  Urban  Sanitary  Autho- 
rities are  : — 

1st.  General  District  Rates. 
2nd.  Highway  Rates. 
3rd.  Private  Improvement  Rates. 
These  are  levied  on  an  assessment  of  properties  founded 
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on  the  poor  rates  assessment,  but  it  is  in  the  power  of  the 
Urban  Authority,  if  dissatisfied  with  this  valuation,  to  ap- 
point its  own  valuer  to  make  a  separate  assessment.  Prac- 
tically this  is  the  only  rate  which  the  Urban  Sanitary  Autho- 
rity can  be  required  to  make,  and  it  is  advisable  that  so  far 
as  possible  this  should  be  the  extent  of  the  uses  of  its 
powers. 

To  this  rate  there  are  certain  exemptions.  Thus  land 
used  as  arable,  pasture  or  meadow  ground,  &c.,  tithes, 
docks,  canals,  railways,  constructed  under  the  power  of  an 
act  of  Parliament,  and  reservoirs,  are  only  rated  at  one- 
fourth  of  their  assessable  value,  while  churches,  chapels, 
ragged  and  Sunday  schools,  mines  (except  coal  mines), 
volunteer  storehouses,  and  some  literary  and  scientific 
societies,  are  altogether  exempt. 

But  these  exemptions  so  far  as  laud,  docks,  railways,  &c., 
are  concerned,  do  not  apply  where,  as  happens  in  some 
cases,  a  highway  rate  is  levied  independently  of  and  in  ad- 
dition to  the  general  district  rates. 

The  occupier  generally  pays  the  rates,  but  the  local  board 
may  contract  with  the  owner  for  their  payment  by  the 
latter.  When  the  rateable  value  of  the  premises  does  not 
exceed  \0l.  or  where  the  premises  are  let  to  weekly  or 
monthly  tenants  or  in  separate  apartments,  or  where  the 
rents  are  collected  more  frequently  than  in  quarterly  pay- 
ments ;  in  any  of  these  cases  the  urban  authorities  may 
make  a  reduction  of  not  less  than  one-fifth  and  not  exceeding 
one-third,  except  where  the  owner  undertakes  to  pay 
whether  the  premises  be  occupied  or  vacant,  when  they 
have  the  power  to  reduce  the  payment  to  one-half  the 
ordinary  amount.  Where  this  agreement  is  carried  out  any 
franchise  belonging  to  the  occupier  is  preserved.  It  is  also 
in  the  power  of  the  local  authority  to  excuse  from  payment 
of  a  portion  or  all  of  any  rates  on  the  ground  of  poverty 
or  other  cause  of  a  similar  character.  These  rates  are  all 
to  be  made  to  cover  expenses  which  have  been  incurred  or 
are  proposed  to  be  incurred  within  six  months  of  the  time  of 
levying  the  rates,  that  is,  either  six  months  retrospectively, 
or  upon  an  estimate  of  what  will  be  required  during  the 
ensuing  six  months. 
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Private  inprovement  rates  have  been  elsewhere  suffi- 
ciently alluded  to. 

The  expenses  incurred  by  a  rural  sanitary  authority  are 
divided  under  two  heads  : — 
1st.  General  expenses. 
2nd.  Special  expenses. 

General  expenses,  other  than  private  improvement  ex- 
penses, are  the  expenses  incident  to  carrying  on  the  work 
of  the  sanitary  authority,  disinfection,  conveyance  of  infect- 
ed persons,  and  all  other  expenses  not  declared  to  be  special 
expenses. 

Special  expenses  are  those  incurred  for  the  construction 
of  sewers  and  providing  water  supply  in  any  contributing 
place  within  the  district,  and  all  other  expenses  in  respect 
to  any  contributing  place  determined  by  order  of  the  local 
government  board,  to  be  special  expenses.  Where  any  joint 
work  is  done  the  local  authority  may  apportion  the  expenses 
of  construction  and  maintenance  of  the  works  in  such  pro- 
portion as  it  deems  to  be  fair,  and  these  will  be  special  ex- 
penses as  applicable  to  each  of  the  contributing  places.  The 
local  government  board  have  a  power  to  revise  this  appor- 
tionment. General  expenses  are  to  be  paid  out  of  a  com- 
mon fund,  and  when  requisite  the  overseers  will  have  to 
pay  the  amount  of  such  requisition  of  the  local  authority 
out  of  the  poor  rates,  and  as  to  special  expenses  out  of  a 
rate  to  be  made  and  levied  in  accordance  with  the  provi- 
sions of  the  Sewage  Utilization  Act,  1867.  That  is  with 
the  exemption  as  to  land,  railways,  &c.,  being  rated  only 
to  one-fourth  of  the  assessable  value  as  already  pointed  out 
as  existing  in  the  case  of  a  general  district  rate. 

If  the  overseers  do  not  comply  v^th  the  precept  of  the 
sanitary  authority  and  pay  over  the  amount  required,  then 
proceedings  can  be  taken  against  them  to  recover  the 
money  summarily.  All  sanitary  authorities  have  power  to 
borrow  money  for  permanent  works  with  the  sanction  of 
the  local  government  board.  The  amount  is  however  limit- 
ed to  one  year's  assessable  value  of  the  district,,  such  amount 
to  be  repaid  in  thirty  years.  This  power  may,  however,  be 
enlarged  by  provisional  order  to  two  years'  assessable  value 
and  the  period  of  repayment  may  be  extended  to  fifty  years. 
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CHAPTER  IV. 

EOADS    AND  WAYS. 


Urban  Au- 
thorities as 
surveyors  of 
highways. 


Turnpike 


Every  urban  authority  is  constituted  surveyor  of  higliways, 
and  in  virtue  of  sucli  ofl6.ce  has  exclusive  control  over  all  the 
highways  in  its  district.  That  is,  all  roads  repairable  by  the 
inhabitants  at  large.  They  have,  as  a  local  authority,  no 
jurisdiction  over  turnpike  roads,  but  should  any  such  road 
become  out  of  repair  through  default  of  the  trustees  it  will 
.  become  the  duty  of  the  local  authority  to  put  it  in  order,  the 
cost  being  defrayed  by  a  highway  rate  which  differs  from 
the  special  district  rate  before  referred  to  inasmuch  as  it 
is  levied  on  all  rateable  property  equally  without  exemption 
or  deduction ;  this  was  a  liability  formerly  incident  to  a 
parish  or  township,  but  where  a  parish  or  township  be- 
comes divided  into  districts  under  sanitary  authorities, 
only  that  part  of  the  parish  constituted  as  an  urban 
sanitary  authority  within  which  the  turnpike  road  is 
situated  can  be  called  on  to  contribute  towards  the  ex- 
Pubiic  roads  penses  of  repair.  Where  a  public  road  forms  a  boundary 
dStTfcts  ^  district,  the  presumption  v^ll  be  that  up  to  the  medium 

jilum  vice  the  road  belongs  to  and  is  repairable  by  the 
district  it  adjoins  and  of  which  it  forms  the  boundary.  A 
very  important  distinction  as  to  roads  is  to  be  borne  in 
mind  when  considering  the  question  of  maintenance  and 
Public  roads,  repair.  It  may  be  generally  stated  that  a  local  authority 
has  only  power,  out  of  the  general  district  rates,  to  repair 
and  maintain  those  roads  which  were  public  before  the  con- 
stitution of  the  district,  that  is,  with  the  exception  of  any 
other  roads  which  may  have  been  taken  up  by  the  sanitary 
authority  and  declared  to  be  public  since  its  formation ; 
but  in  all  cases  where  roads  were  public  highways  before 
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tHe  date  of  the  establislimeiit  of  a  sanitary  authority,  then  contnbu- 
owners  and  occupiers  cannot  be  called  on  for  any  other  ownere  and 
contribution  except  that  which  they  make  in  common  with  ^^^^piers. 
all  ratepayers  to  the  general  district  rate.  This  is  the  main 
reason  why  so  many  streets,  courts  and  alleys  remain 
uncared  for  and  in  an  unsanitary  condition.  The  great  cost  Maiiitenance 
which  would  fall  on  the  rates,  to  put  these  in  proper  repair,  '^^^  repair, 
deters  sanitary  authorities  from  undertaking,  on  account 
of  its  magnitude,  a  work  of  the  first  necessity,  and  a  foolish 
economy  in  this  respect  naturally  entails  complaints  from 
ratepayei^s  who  in  the  more  obvious  duty  of  their  representa- 
tives see  neglect,  without  appreciating  the  saving  of  expense 
they  would  themselves  urge.  This  is  a  most  false  economy, 
for  if  the  streets,  roads  and  ways  of  a  town  or  district  are 
allowed  to  become  or  to  remain  so  out  of  repair  as  to 
become  receptacles  for  filth  or  to  afibrd  by  their  inequalities 
depressions  in  which  foul  water  accumulates,  it  is  in  vain  to 
look  for  beneficial  results  from  other  sanitary  measures.  It 
should  therefore  be  the  very  first  performance  of  duty  on  the 
part  of  a  sanitary  authority  to  put  in  order  and  afterwards 
to  keep  the  foot  and  carriage  ways  of  its  district  in  thorough 
repair  and  cleanly  condition  by  watering,  removing  obstruc- 
tions and  clearing  any  filth,  snow  &c.,  not  only  for  the  direct 
advantage  necessarily  following  to  the  health  of  the  district, 
but  also  as  showing  by  the  attention  bestowed  on  the  exterior 
of  dwellings  what  is  expected  from  the  inhabitants  as  to 
those  parts  of  their  habitations  which  are  exclusively  under 
their  own  control.  Keeping  the  streets  and  roads  in  repair 
may  be  done  either  by  the^  servants  of  the  authority,  or  by 
contractors  appointed  and  paid  by  the  local  authority,  who  Contractors, 
may  contract  either  for  scavengring  alone  or  conjoined 
with  removal  of  ashes  and  refuse  from  dwellings,  which 
should  be  carefully  and  systemically  performed.  So  the 
work  of  reflagging,  paving,  curbing,  channelHng,  &c.,  may 
either  be  done  by  day  work  or  by  contract,  but  no  contract 
above  the  sum  of  £\0  can  be  entered  into  without  the 
particulars  being  reduced  to  writing,  and  no  contract  for  any 
sum  amounting  to  £100  can  be  accepted  without  giving  10 
days  public  notice  and  inviting  tenders  for  the  work.  The 
local  authority  may  at  the  same  time  receive  tenders  for  keep- 
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ing  any  of  the  work  tliey  execute  in  repair  for  a  term  of  years 
if  the  surveyor  has  recommended  this  course  to  be  desirable. 
^Kew  roads.    New  roads  may  be  made  by  the  owner  of  any  property  for 
public  use  through  his  land  by  agreement  with  the  sani- 
tary authority.    This  may  be  done  at  the  expense  of  the 
person  making  the  road,  or,  with  the  consent  of  two  thirds  of 
the  sanitary  authority,  any  portion  of  the  expenses  may  be 
paid  out  of  any  fund  at  their  disposal  for  public  improve- 
ments, and  after  the  road  has  been  completed  in  accordance 
with    the    agreement,  it  will  become  a  public  highway 
repairable  at  the  public  expense.    Where  an  urban  sanitary 
district  is  a  municipal  borough,  under  the  Local  Govern- 
ment Acts,  and  there  is  a  surplus  of  the  borough  fund, 
such  surplus  not  arising  from  a  borough  rate,  the  Town 
Council  may  vote  any  portion  of  such  surplus  to  be  expended 
in  the  improvement  of  the  borough,  either  by  expending 
the  money  in  drainage  works,  enlargement  of  streets,  or 
otherwise,  in  order  to  carry  out  the  provisions  of  the  Sanitary 
Acts.    The  form  of  bye-laws  before  printed  at  page  16, 
contains  directions  as  to  the  making  and  laying  out  of  new 
streets.    Besides  this  the  sanitary  authority  may  by  agree- 
New  streets,   mcnt  purchase  premises  either  to  make  new  streets  or  to 
improve  old  ones,  and  this  being  a  permanent  work,  will  be 
paid  for  out  of  monies  borrowed  for  that  purpose  with  the 
sanction  of  the  Local  Government  Board.    If  this  is  to  be 
done  compulsorily  it  will  require  a  provisional  order,  as  in 
all  cases  where  land  is  sought  to  be  acquired  otherwise  than 
by  agreement.    But  in  most  towns  there  are  many  streets 
which  are  not  repairable  by  the  inhabitants  at  large,  that 
Pdvate        is,  private  streets.    In  order  to  determine  whether  they 
are  to  be  repaired  by  the  sanitary  authority  out  of  the  rates 
or  by  the  private  owner,  it  must  be  ascertained  whether  they 
were  public  highways  at  the  date  of  the  constitution  of  the 
district.    This  is  the  date  when  the  Public  Health  Statutes 
came  into  force  in  the  district  either  by  Order  in  Council  or 
by  the  order  of  the  General  Board  of  Health  confirmed  by  pro- 
visional order,  or  in  cases  where  there  existed  Improvement 
Commissioners,  by  resolution  of  such  commissioners,  or  by 
any  of  the  other  powers  by  which  the  Local  Government 
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Acts  can  be  adopted,  such  as  resolutions  of  the  majority  of 
ratepayers,  etc. 

Under  the  present  state  of  the  law,  if  at  any  time  a  rural 
district  under  a  rural  authority,  which  now  has  no  control 
over  streets  and  roads,  wishes  to  have  such  power,  or  it  ap- 
pears desirable  to  the  Local  Government  Board  that  it 
should  be  changed  into  an  urban  authority,  or  ratepayers 
assessed  to  one  tenth  of  the  rateable  value  make  applica- 
tion to  that  effect,  then  all  or  any  of  these  powers  as  to 
roads  may  be  given  to  the  rural  authority.  But  in  future, 
without  the  consent  of  the  Local  Government  Board,  the 
Local  Government  Acts  cannot  be  adopted  in  any  rural 
district.  These  powers  have  been  referred  to  as  they 
have  an  all  important  bearing  at  the  present  time  on 
streets  not  highways  repairable  at  the  public  expense.  In 
all  such  cases  the  urban  authority  has  power  to  call  on  the 
owners  or  occupiers  of  any  street  which  in  their  opinion  is 
not  in  a  proper  condition,  to  sewer,  level,  pave,  flag,  curb, 
channel,  provide  the  means  of  lighting,  and  to  metal  and 
make  good  both  foot-way  and  carriage-way,  and  even  where 
the  foot-path  has  been  a  public  way  the  same  powers  may 
be  exercised.  If  the  notices  thus  served  be  not  complied 
with,  then  the  local  authority  can  do  the  work  and  as  in 
all  other  cases  where  work  is  done  by  a  local  authority  as 
to  which  the  onus  of  execution  is  imposed  on  owners  or  occu- 
piers, the  expenses  may  be  recovered  from  the  owners  or 
occupiers,  either  summarily  or  as  private  improvement 
expenses,  in  such  proportion  according  to  their  frontage  on 
to  the  street  as  may  be  settled  by  the  Surveyor,  and  if 
there  be  any  dispute,  then  by  arbitration  in  the  manner 
provided  by  the  Public  Health  Act,  1848.  It  is,  however, 
to  be  noted  that  incumbents  and  ministers  of  churches  and 
chapels  and  the  churches  and  chapels  themselves  are 
exempted  from  payment  and  the  local  authority  may  un- 
dertake the  work  and  pay  the  expenses  incident  to  the 
frontages  occupied  by  these  buildings.  When  any  pri- 
vate streets  are  thus  properly  put  in  order  they  may 
be  declared,  within  certain  formalities  as  to  notice,  etc., 
public  highways,  and  thereafter  be  repairable  and  re- 
paired at  the  public  expense.  Besides  this,  an  urban  autho- 
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Altering 
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rity  may  alter  and  amend  bridges,  make  agreements  with 
turnpike  trustees  for  repairing  portions  of  their  roads, 
or  removing  toll  bars  within  two  miles  of  the  centre  of  the 
town,  and  generally  may  do  all  such  acts  as  would  tend 
to  improve  the  ways  of  the  district,  if,  by  so  doin  ;  t 
interfere  with  no  private  rights.  If  they  do  so  it  must  be 
either  by  agreement  and  compensation,  or  by  provisional 
order  or  private  Act  of  Parliament,  as  in  the  case  of  other 
lands  of  which  they  wish  to  possess  themselves.  In  any 
case  no  sanitary  authority  can  lessen  any  rights,  or  acquire 
land  or  property,  or  dispossess  any  person  of  any  privilege 
without  making  due  compensation.  And  all  interference 
with  private  rights  or  property  for  a  supposed  public  ad- 
vantage should  be  attempted  in  a  conciliatory  spirit  and 
without  an  assumption  of  claim  to  disregard  private  posses- 
sion, which  will  more  than  anything  else  defeat  the  inten- 
tions, however  good,  of  a  sanitary  authority  and  inter- 
pose serious  obstacles  to  public  progress  and  advancement. 

No  new  road  or  way  can  in  future  be  deemed  or  taken  to 
be  a  highway,  repairable  by  the  public  at  large,  without 
three  months'  notice  being  given  to  the  surveyor,  to  whose 
satisfaction,  and  also  that  of  the  justices,  it  must  be  com- 
pleted and  be  kept  in  repair  for  twelve  months,  and  in 
addition  there  must  be  a  vote  of  the  vestry,  adopting  it  as 
of  sufficient  utility  to  the  inhabitants  of  the  parish  to  justify 
its  being  kept  in  repair.  If  the  vestry  decide  against  making 
the  road,  a  justice  may  then  summon  the  party  purposing 
to  make  the  road  before  him,  and  he  will  determine  whether 
or  no  the  road  should  become  a  public  way.  These  powers 
of  the  vestry  may  now  be  exercised  by  the  sanitary 
authority.  In  the  case  of  any  owner  desiring  to  dedi- 
cate a  new  road,  the  consent  of  the  sanitary  authority 
in  an  urban  district  is  an  essential  pre-requisite,  and 
if  it  is  not  satisfied  with  the  condition  of  the  road,  the 
certificate  of  justices  will  be  of  no  avail.  But  before 
entirely  or  partially  closing  any  way,  whether  foot-path 
or  carriage-way,  with  the  view  to  its  diversion,  certain 
points  must  be  observed.  The  surveyor  must  request  the 
view  of  two  justices,  who,  if  of  opinion  that  the  new  way 
would  be  nearer  or  more  commodious  to  the  public,  will 


BOABS  AND  WAYS 


71 


certify  that  they  have  viewed  the  highway,  aad  their  opinion 
as  to  its  being  nearer  or  more  commodious  to  the  public. 
There  must  be  a  consent  in  writing  from  the  owner  of  the 
land  through  which  the  new  highway  is  to  be  made,  as  also 
a  notice  exhibited  on  the  spot,  and  advertised  for  four  suc- 
cessive weeks  in  a  newspaper  circulating  in  the  county, 
and  also  for  four  Sundays  on  the  door  of  the  church  in 
every  parish  in  which  the  highway  is  situate.    There  must 
be  a  plan  also  by  a  competent  surveyor,  setting  out  the  old 
and  new  highways  by  metes,  and  bounds,  and  measure- 
ments.  The  various  documents,  certificates,  plans,  &c.,  are 
then  lodged  with  the  clerk  of  the  peace  of  the  county,  who 
reads  them  in  open  court,-  and  they  are  then  enrolled  among 
the  records  of  the  court  of  Quarter  Sessions.    If  any  rate-  streets  owt 
payer  is  aggrieved  by  any  street  being  out  of  repair,  or  im-  '"epair. 
properly  cleansed,  he  should  make  complaint  in  writing  to 
the  clerk  of  the  sanitary  authority ;  for  if  it  be  a  public  Default  of 
road,  it  is  the  duty  of  the  authority  to  have  it  put  in  a  authority, 
proper  state  of  repair  out  of  the  public  funds  ;  if  it  be  a 
private  street,  then  the  authority  should  call  on  the  owner 
to  do  the  necessary  work.  In  case  of  default  after  due  notice 
has  been  given  to  the  local  authority  by  written  complaint^ 
a  memorial  should  be  addressed  to  the  Local  Government 
Board  soliciting  their   interference.     In  this  way  due- 
attention  to  local  matters  may  be  enforced  on  the  sanitary 
authority.    The  statutory  powers  given  to  gas,  water,  and  Gas  and 
telegraph  companies  to  interfere  with  roads  will  be  noticed  panSs  p*Ses. 
under  the  various  chapters  dealing  with  these  matters. 
They  are  much  the  same  as  those  given  to  sanitary  autho- 
rities to  deal  with  the  property  belonging  to  these  com- 
panies, and  may  be  stated  to  be  a  general  power  to  do  what 
is  necessary  in  the  public  interest,  doing  as  little  damage 
as  possible,  and  not  permanently  interfering  with  the  flow 
of  gas  or  water,  &c.    Obstructions  in  the  streets  and  nui-  05i)Btructions 
sauces  are  provided  against  by  the  Town  Police  Clauses 
Act,  1847,  which  inflicts  a  penalty  of  40s.,  or  imprisonment 
for  fourteen  days,  for  ofiences  which  cause  obstructions, 
annoyances,  or  danger  to  the  residents  or  passengers  therein. 
The  local  authority  have  also  power  to  require  owners  to  securing 
take  down  or  secure  buildings,  walls,  or  anything  affixed 
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thereto  wliicli  are  in  a  ruinous  or  dangerous  state,  and 
tlie  surveyor  may  at  once  put  up  a  hoarding  or  fence  for 
the  protection  of  passengers.  All  expenses  are  to  be  paid 
by  owners,  who  may  be  also  indicted  for  a  public  nuisance, 
if  there  is  any  danger  of  the  building,  &c.  falling  on  the  public 
highway.  Where  houses  are  dangerous  to  health,  they  will 
fall  under  the  duties  already  pointed  out  as  appertaining  to 
the  Medical  Ofl&cer  of  Health,  and  the  local  authority  must 
see  to  their  being  put  into  such  a  condition  as  will  make 
them  fit  for  habitation  without  injury  to  health. 
Kurai^  In  rural  districts,  under  a  rural  authority,  roads  will 

remain,  as  to  their  government,  in  the  same  position  as 
before  the  passing  of  the  Public  Health  Act,  1872.  It  is, 
however,  to  be  remembered  that  the  rural  authority  is 
both  the  sewer  and  nuisance  authority  of  the  district,  and 
as  such,  except  as  to  the  maintenance  of  the  roads,  will 
have  ample  power  to  provide  for  the  health  of  the  inhabi- 
tants. It  cannot  make  stringent  bye-laws,  such  as  would 
be  applicable  to  streets  in  the  crowded  thoroughfares  of  a 
town,  but  in  all  the  particulars  essential  to  the  sanitary 
condition  of  roads  and  buildings  will  be  found  practically 
to  be  possessed  of  sufficient  scope  of  authority. 
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Wherevee  there  is  an  urban  authority,  there  all  the 
sewers  existing  at  the  time  of  the  constitution  of  the 
district,  or  afterwards  constructed,  are  vested  in  the  sani- 
tary authority.  This  is  not  so  with  rural  authorities, 
which,  although  by  the  Public  Health  Act,  1872,  made  the 
sewer  authority,  have  no  control  over  sewers  existing  before 
they  were  so  constituted,  except  in  so  far  as  they  take 
over  the  powers  of  sewer  authorities  constituted  under  the 
Sewage  Utilization  Act,  1865,  when  these  bodies  have 
constructed  sewers  under  that  Act.  Highway  Boards  who 
have  made  drains  and  sewers  under  the  Highways  Act  for 
road  drainage,  or  acting  as  the  local  authority  under  the 
Nuisances  Removal  Acts,  have  constructed  sewers  and  drains 
to  avoid  or  remedy  nuisances,  have  still  control  over  these. 
This  is  a  state  of  the  law  which  urgently  calls  for  altera- 
tion, and  which  must  continue  to  create  difficulty  in  rural 
parishes.  It  is  hardly  clear  what  is  the  exact  definition  of 
a  sewer  or  of  a  drain ;  but  the  former  may  be  said  to  be 
tbe  larger  channels  used  for  the  removal  of  water  or  fluid 
sulliage  of  all  kinds,  while  the  term  drain  is  more  properly 
applicable  to  a  small  sewer  used  for  removing  fluid  from 
one  block  of  building.  On  a  sanitary  authority  is  cast  by 
law  the  duty  of  providing  adequate  sewers  for  draining 
the  district ;  on  the  private  individual  the  duty  of  pro- 
viding outlets  competent  to  drain  his  property  into  the 
sewers  provided  at  the  public  cost.  This  duty,  we  have 
already  seen,  applies  to  roads  equally  with  buildings. 
Sewering  a  district  may  be  divided  into  two  parts,  the 
collecting  of  sewage  and  its  disposition.  The  former  requires 
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merely  mecliamcal  engineering  whicli  can  always  be  ac- 
complislied  when  once  the  outfall  is  determined.  The 
latter,  a  matter  of  great  and  apparently  increasing  difficulty, 
a  difficulty  which  can  be  removed  by  no  general  legislation, 
as  it  is  impossible  to  suppose  that  any  public  measure  could 
be  passed  by  the  Legislature  which  would  confer  on  sani- 
tary authorities  the  necessary  power.  Sewage  outfall 
means  the  acquirement  of  land,  either  by  agreement  or 
compulsorily.  It  is  only  the  qiiantitij  of  land  necessary  to 
be  taken  which  will  differ,  whatever  plan  may  be  adopted 
to  prevent  sulliage  being  or  becoming  a  nuisance.  Where 
water  is  used  as  the  carrier,  there  will  of  necessity  be 
a  large  quantity  daily  to  be  disposed  of.  This  cannot 
be  turned  with  safety  into  rivers,  however  large  their 
volume,  without  some  preparatory  process  of  defascation. 
I^ow,  whether  this  process  be  chemical  or  mechanical, 
whether  chemical  substances  or  mechanical  means  be  used 
for  precipitation  and  deposition,  or  the  earth  itself  by 
means  of  irrigation  or  filtration  be  the  medium  employed, 
land  is  ultimately  the  essential  requisite.  In  the  present  state 
of  the  law,  land  may  be  acquired  by  agreement  either  by  pur- 
chase or  on  lease  ;  but  it  is  only  in  a  very  few  instances  that 
land  under  these  conditions  is  available.  Whatever  may 
be  the  stringency  of  laws  against  creating  a  nuisance  by  the 
means  adopted  by  local  authorities,  there  is  a  very  general 
dislike  to  the  proximity  of  sewage  works  by  owners  of  pro- 
perty, and  by  owners  of  adjoining  or  adjacent  properties. 
Compulsory  acquirement  of  land  is  therefore  the  almost  uni- 
versal necessity.  To  acquire  the  requisite  land  compulsorily 
by  public  statute,  without  enquiry  into  the  merits  of  every 
individual  case,  is  totally  beyond  the  province  or  power  of 
general  legislation,  and  would  not  be  for  a  moment  tolerated. 
We  must,  then,  fall  back  on  the  law  as  it  is,  which  gives  to 
local  authorities  the  power  to  acquire  land  compulsorily  by 
provisional  order  or  by  a  private  Act  of  Parliament.  The 
steps  necessary  to  accomplish  either  of  these  have  been 
already  briefly  sketched  out,  and  they  must  in  every  in- 
stance be  followed  by  sanitary  authorities,  except  where 
land  can  be  obtained  by  agreement.  The  local  authority 
must  be  governed  by  the  necessities  of  the  process  to  be 
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adopted  as  to  the  quantity  of  land  to  be  taken.  Once  havino^  Quantity  of 

-IT  7.  nil  ,1-,       1^°^  *o  be 

obtained  the  requisite  powers,  the  local  sanitary  authority  taken, 
would  proceed  to  construct  the  main  sewer.    For  this  pur- 
pose, the  local  authority  has  power  to  purchase  any  rights 
as  to  sewers  vested  in  any  person,  and,  for  the  purpose  of 
constructing  new  sewers,  may  enter  upon  any  lands  what- 
ever where,  upon  the  report  of  the  Surveyor,  it  may  be 
shewn  to  be  necessary.    If  without  their  district,  whether 
it  be  an  easement  or  possession  of  land  absolutely,  there 
must,  if  assent  be  withheld,  be  a  provisional  order,  and 
three  months'  notice  given  to  owners  of  an  intention  to  take  Three 
lands,  and  also  to  all  parties  interested  either  in  the  roads  ™Jtice.^ ' 
or  properties  adjoining,  or  who  would  be  likely  to  be  in- 
terested in  the  works  to  be  constructed.    All  these  parties 
may  object  against  the   proposed  works  to  the  Local 
Government  Board.    But  within  the  boundaries  of  the 
district,  so  far  as  main  sewers  are  concerned,  the  local 
authority  has  absolute  power.    This  is  otherwise  as  to  sub- 
sidiary sewers  intended  to  drain  a  block  of  buildings,  or  as  subsidiary 
to  drains.    These  must  pass  through  the  property  of  the 
person  whose  premises  are  to  be  drained,  or  through  a 
public  street  or  road,  unless  by  consent  of  the  owner  of  drains, 
any  other  land.    The  public  sewers  thus  constructed  are 
to  be  maintained  by  the  local  authority,  who  can  alter.  Main- 
arch  over,  or  improve  them,  and  if  necessary  may  dis- 
continue, close  up,  and  destroy  any  they  may  deem  to 
have  become  unnecessary.    If,  however,  they  by  so  doing  substituted 
deprive  any  one  of  the  lawful  use  of  any  sewer,  they  must 
provide  another  as  effectual  for  his  use  as  the  one  of  which 
he  is  deprived.    It  is  further  to  be  noticed  that  should  any 
premises  be  sufficiently  drained  before  the  construction  of  Allowance 
any  new  sewers,  it  is  then  the  duty  of  the  local  authority  to  ge^grs^^^^^*® 
deduct  from  the  amount  of  rates  otherwise  chargeable  in 
respect  of  such  premises  a  sum  which  shall  appear  to  be 
just.    The  sewers  are  to  be  so  cleaned  by  the  sanitary  au-  deansing 
thority  as  that  no  nuisance  shall  arise  from  them,  and  that  sewers, 
they  shall  not  be  injurious  to  health ;  and  this  is  accom- 
plished by  providing  for  such  rapid  transmission  of  their 
contents,  without  detention,  to  the  outfall,  as  that  no  gases 
shall  be  given  off  from  the  sewage  matter  passing  along  them, 
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deposit  of  solid  matter  being  thus  prevented.  Any  owner 
or  occupier  of  premises  within  the  district  has  a  right  to 
cause  his  drains  to  empty  into  the  sewers  of  the  authority 
of  the  district,  but  he  must  give  notice  to  the  authority, 
and  must  comply  with  their  regulations,  and  also  must  do 
the  work  under  the  control  of  their  surveyor,  or  some  other 
person  appointed  by  the  local  authority  ;  otherwise  he  will, 
if  neglecting  these  regulations,  be  subject  to  a  penalty  of 
^20,  and  the  local  authority  may  close  any  communication 
he  has,  without  their  consent,  made  with  the  sewer. 

No  one  can  cause  any  sewer  or  drain  to  communicate 
with  any  sewer  of  the  local  authority  without  their  written 
consent,  and  if  any  one  does  so  without  authorization,  then 
a  penalty  of  £b  will  become  forfeited  to  the  Local  Board, 
and  a  further  penalty  of  £2>  a  day  for  every  day  during 
which  the  offence  is  continued  after  notice  in  writing  has 
been  served  to  discontinue  the  connection. 

Nothing  is  to  be  allowed  to  interfere  with  the  sewers  of 
the  authority,  and  if  anything  is  erected  or  constructed  in 
any  way  interfering  with  the  sewers,  the  authority  may 
alter  or  remove  it,  charging  the  expense  on  the  offender. 
Into  their  sewers  the  local  authority  may  cause  all  build- 
ings within  100  feet  to  be  drained,  or  into  the  sea  if  within 
that  distance,  otherwise  a  covered  cesspool  must  be  con- 
structed at  such  a  distance  from  the  house  as  the  Local 
Board  may  direct ;  and  no  house  can  be  erected,  or  old 
house  rebuilt,  which  has  been  pulled  down  to  or  below  the 
ground-floor  without  providing  proper  means  of  drainage 
by  covered  drains,  in  accordance  with  a  report  of  the 
Surveyor.  But  this  is  generally  made  a  part  of  the  bye- 
laws  which  usually  provide  that,  with  the  plan  sent  in  for 
a  new  house,  there  shall  be  also  a  plan  of  the  intended 
drainage.  The  use  of  sewers  provided  by  a  local  authority 
is  not  confined  to  persons  living  within  the  district,  for 
others  living  in  premises  adjoining  or  near  to  a  sewer  may 
make  an  agreement  with  the  local  authority  for  payment 
for  the  use  of  the  sewer.  The  payment  may  be  a  yearly 
sum  to  be  determined  by  arbitration.  This  may  be  by 
one  arbitrator  if  both  parties  concur  in  the  appointment, 
otherwise  each  party  selects  an  arbitrator,  or  the  amount 
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may  be  settled  by  the  Justices.  All  disputes  as  to  tbe 
amount  of  compensation  may  in  this  way  be  determined 
by  two  Justices ;  but  their  determination  cannot  extend 
to  determine  the  right  to  compensation  when  this  is  dis- 
puted. The  local  authority,  upon  the  report  of  their  sur- 
veyor, may  not  only  cause  drainage  to  be  constructed  for 
any  premises,  but  also  a'  water-closet,  earth-closet,  privy, 
and  ash-pit,  if  either  of  these  be  wanting ;  and  if,  after 
notice,  the  owner  or  occupier  fail  to  comply  with  the  re- 
quirements of  the  local  authority,  the  work  may  be  exe- 
cuted by  them  and  the  cost  recovered  as  private  improve- 
ment expenses. 

All  factories  and  warehouses  must  have  a  sufficient 
number  of  water-closets  and  privies  under  heavy  penalties, 
and  the  local  authority  is  bound  to  see  that  these  and  all 
other  conveniences  in  the  district,  as  well  as  sewers  and 
drains,  are  kept  in  such  a  condition  as  not  to  be  a  nuisance 
or  injurious  to  health.  To  do  this,  large  powers  are  given 
to  all  sanitary  authorities.  Upon  their  written  authori- 
'zation,  the  Surveyor,  with  as  many  assistants  as  he  may 
require,  is  empowered  not  only  to  enter  into  premises  after 
24  hours'  notice  in  writing,  or  in  cases  of  emergency  with- 
out any  notice  whatever,  but  he  may  also  open  any  ground  in 
order  to  examine  into' the  condition  of  drains,  water-closets, 
privies,  and  cesspools.  The  expenses  of  doing  this  will 
have  to  be  borne  by  the  local  authority  if  it  should  turn 
out  to  have  been  unnecessary ;  otherwise  it  will  fall  on 
the  owner  or  occupier. 

In  addition  to  this  there  is  also  power,  if  necessary,  to 
enter,  examine,  and  lay  open  any  lands  for  the  purpose  of 
making  plans,  surveying,  measuring,  taking  levels,  or 
examining  the  course  of  any  sewers,  but  this  can  only  be 
done  on  the  order  of  two  justices  after  notice  to  the  owner 
or  occupier.  After  the  order  has  been  obtained,  24  hours' 
notice  must  be  given,  except  in  cases  of  emergency,  and 
the  entry  made  between  10  in  the  forenoon  and  4  in  the 
afternoon.  So  also  as  regards  gas  companies,  water  com- 
panies, and  telegraph  companies,  whose  powers  will  be 
noticed  hereafter,  there  is  power  lodged  in  the  local  au- 
thority to  alter  the  position  of  their  mains  or  pipes,  doing  as 
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little  injury  as  possible.  But  tliere  is  a  power  lodged  in  tlie 
Secretary  of  State  for  War,  without  any  legal  proceeding, 
to  alter  roads  and  sewers  under  tlie  powers  granted  by 
the  Defence  of  the  E/calm  Act,  1866.  There  is  a  power 
in  the  Public  Health  Act,  1848,  given  to  four- fifths  of  the 
inhabitants  of  any  parish  or  place  containing  less  than 
2,000  inhabitants,  to  determine  at  a  public  meeting  called 
by  the  churchwardens  and  overseers  to  close  up  ponds, 
ditches,  sewers,  &c.,  and  to  provide  sewers,  wells,  or 
pumps.  This  has  now  ceased  to  be  valuable,  as  the  rural 
authority,  under  the  act  of  1872,  can  do  this  and  all  other 
works  necessary  for  sewering  the  district  and  providing  an 
adequate  water  supply.  It  has  been  shown  that  the  sewers 
of  a  local  authority  cannot  be  in  any  way  interfered  with 
by  any  private  individual ;  but  if,  in  the  course  of  exe- 
cuting any  work  by  corporations  or  companies  empowered 
by  Act  of  Parliament  to  navigate  or  use  any  river,  canal, 
&c.,  it  becomes  necessary  to  alter  or  divert  any  sewers,  &c., 
they  may  do  the  work  upon  providing  and  substituting 
other  sewers,  &c.  Their  work  must  be  certified  as  ade- 
quate to  the  satisfaction  of  the  Surveyor,  and  must  be 
paid  for  by  themselves.  A  sanitary  authority  may  agree 
with  an  adjacent  authority  for  the  execution  of  works  in 
the  adjoining  district,  and  may  carry  out  any  works  it 
might  execute  in  its  own,  making  such  payment  as  may 
be  mutually  agreed  upon.  Adjacent  sanitary  authorities 
may,  by  agreement,  and  with  the  consent  of  the  Local 
Government  Board,  who  may,  if  they  think  it  necessary, 
direct  an  enquiry,  cause  the  sewers  of  one  district  to  be 
used  by  the  other  district  for  purposes  of  outfall.  There 
is  a  proviso  to  this  enactment  that,  so  far  as  practicable, 
storm  water  should  be  kept  from  flowing  from  the  sewers 
of  the  higher  into  the  sewers  of  the  subjacent  district. 
Also,  to  prevent,  after  any  such  agreement,  the  authority 
of  the  higher  district  allowing  other  districts  to  use  its 
system  of  sewers,  thus  casting  a  great  burden  on  the  sub- 
jacent district.  The  Local  Government  Board  may,  after 
enquiry,  upon  the  petition  of  a  sanitary  authority,  also 
issue  a  provisional  order  for  the  junction  of  two  or  more 
districts  for  sewerage  purposes.    It  remains  to  be  seen  how 
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tliis  power  will  work  in  tlie  face  of  tlie  opposition  generally 
set  up  by  local  authorities  against  any  combined  action. 

But  all  tbese  attempts  at  arrangement  clearly  show  how  consoiida- 
necessary  it  is  to  have  some  comprehensive  enactments,  present  en- 
after  due  enquiry  as  to  watersheds  and  drainage  areas,  by  actmenst. 
which  boundaries  for  sewerage  purposes  might  be  defined. 
It  is  continually  happening  that  a  district  remains  un- 
sewered,  or  very  partially  drained,  on  account  of  the 
physical  impossibility  of  finding  an  outfall  within  its  own 
area ;  while  a  combined  system  would  act  most  beneficially 
for  many  districts  in  efiectually  providing  means  of  sani- 
tary improvement  at  the  same  time  ultimately  diminishing 
the  cost  of  the  works. 
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Befoke  the  passing  of  the  Sanitary  Act,  1866,  Local  Boards 
were  the  only  authorities  upon  whom  was  laid  the  obligation 
to  supply  water  to  the  public.  By  the  Sewage  Utilization 
Act,  1865,  sewer  authorities  were  constituted  in  every 
parish,  the  vestry  being  clothed  with  the  requisite  au- 
thority where  no  other  Board  charged  with  the  duty  of 
attending  to  drainage  already  existed.  These  powers  as  to 
drainage  were,  by  the  Sanitary  Act,  1866,  extended  to 
water,  and  thenceforth  in  every  part  of  England  the  sewer 
authority  became  also  charged  with  the  responsibility  of 
providing  an  adequate  supply  for  the  inhabitants  of  its  dis- 
trict. The  words  of  the  Act  of  1866  are,  that  the  sewer 
authority  may,  if  they  think  it  expedient  so  to  do,  provide 
a  supply  of  water  for  the  use  of  the  inhabitants  of  the  dis- 
trict by 

1.  Digging  wells 

2.  Making  and  maintaining  reservoirs,  and 
o.  Doing  any  other  necessary  acts  ; 

and  they  may  themselves  provide  a  supply,  or  contract  with 
any  other  person  or  companies  for  a  period  not  exceeding 
three  years  to  furnish  the  same.  This  would  seem  to  leave 
the  matter  quite  in  the  discretion  of  the  sewer  authority  as 
to  taking  any  measures  to  provide  water  supply  ;  but  by 
the  49th  section  of  the  same  act,  to  which  allusion  has  already 
been  made,  it  is  provided  that  where  complaint  is  made  to 
one  of  her  Majesty's  Secretaries  of  State  (now  the  Local 
Government  Board)  that  a  sewer  authority  or  local  board  has 
made  default  in  providing  its  district  with  a  supply  of  water 
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in  cases  where  danger  arises  to  the  health  of  the  inhabitants 
from  the  insufficiency  or  unwholesomeness  of  the  existing 
supply  of  water,  and  a  proper  supply  can  be  procured  at 
a  reasonable  cost,  then  the  Secretary  of  State  (the  Local 
Government  Board),  if  satisfied  of  the  trutli  of  the  complaint 
after  enquiry,  may  order  such  supply  to  be  provided,  or  the  Order 
Board  may  itself,  by  persons  appointed  for  the  purpose,  do 
the  requisite  works  and  charge  the  same  on  the  defaulting 
authority.  We  have  already  seen  that  all  distinctions  as  t-o 
sewer  authorities  are  now  done  away  with,  that  all  the 
country  is  divided  into  urban  and  rural  districts  under  urban  and 
sanitary  authorities,  and  it  is  a  duty  attaching  to  each  of  trictL^^^ 
these,  and  a  duty  of  paramount  importance  in  respect  to 
the  health  of  the  inhabitants  of  the  respective  districts,  to 
provide  an  adequate  supply  of  pure  and  wholesome  water. 
What  has  already  been  described  as  to  mode  of  proceeding 
on  the  part  of  inhabitants  in  other  cases  of  default  applies 
here,  and  no  difficulty  need  be  experienced  in  getting  im- 
mediate attention  from  the  Local  Government  Board  to  any 
complaint  of  insufficient  water-supply  in  any  district,  when  Complaint  to 
such  complaints  addressed  to  the  local  authority  have  been  vermnrat 
allowed  to  pass  unheeded  and  unredressed.    But  while  the 
Legislature  has  thus  imposed  a  duty  as  to  water,  the  powers 
and  regulations  as  to  providing  a  supply  are  inadequate. 
There  is  not  sufficient  provision  for  compulsory  individual  Provisions 
supply  or  adequate  power  to  prevent  one  district  interfering  ^^PP^y- 
wrongfully  with  the  water-shed  of  another  to  its  great 
detriment.    Land  may  be  acquired  by  agreement,  or  leased 
for  water  purposes  either  within  or  without  the  district  of 
a  sanitary  authority.    This  proceeding  is  subject  to  no  res- 
triction, except  that  sanction  must  be  obtained  from  the 
Local  Government  Board  for  borrowing  any  money  which 
may  be  required  for  the  execution  or  construction  of  any 
works.    Land  may  be  taken  compulsorily,  both  within  and  Land, 
without  the  district,  for  water  purposes,  either  by  pro- 
visional order  or  private  Act  of  Parliament,  but  all  the  dis- 
advantages attendant  on  this  mode  of  procedure  when  used 
for  sewerage  purposes  are  here  present,  with  the  additional  Difficulties, 
difficulties  arising  from  the  necessity  of  providing  compen-  Compensa- 
sation  for  all  persons  whose  rights  are  interfered  with  by  any 
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works  proposed  to  be  executed  by  a  sanitary  authority  on 
any  stream.  These  difficulties,  however  great,  must  be  dealt 
with  and  overcome  by  a  sanitary  authority,  as  it  is  im- 
possible to  preserve  the  health  of  any  district  with  an  in- 
adequate or  impure  supply  of  water. 

What  has  been  here  written  refers  to  districts  where 
there  is  in  existence  no  water  company  established  for  the 
purpose  of  providing  a  supply.  Where  a  company  exists, 
and  adequately  supplies  the  district,  the  sanitary  authority 
has  no  case  for  interference,  although  the  exigencies  of 
public  service  renders  it  always  desirable  that  sanitary 
authorities  should  have  control  over  what  is  essential  to  a 
right  discharge  of  their  duties  ;  but  should  the  company  fail 
to  do  all  that  is  reasonably  required  by  a  sanitary  authority, 
then  the  authority  can,  with  the  consent  of  three- fifths  of 
the  shareholders  of  the  water  company,  purchase  the  under- 
taking, or  may  themselves  construct  waterworks,  any  difier- 
ences  arising  as  to  the  reasonableness  of  the  requirements 
of  the  sanitary  authority,  or  the  cost,  to  be  settled  by  arbi- 
tration. With  respect  to  any  powers  to  be  exercised  by 
a  sanitary  authority  in  possessing  themselves  of  water, 
there  is  a  great  distinction  to  be  drawn  between  water 
flowing  in  recognised  streams  and  that  which  is  merely 
on  the  surface,  or  contained  in  underground  channels.  In 
the  first  case,  if  any  wells  sunk  by  the  Local  Board,  or  any 
works  constructed  by  them,  interfere  with  the  water,  com- 
pensation will  have  to  be  paid  to  the  persons  whose  supply 
is  interfered  with ;  in  the  latter  case  this  will  not  be  the 
case  although  the  underground  water  by  being  diverted 
may  have  dried  up  a  stream  in  which  the  water  has  before 
that  time  flowed  In  water  as  such  there  can  be  no  pro- 
perty, every  one  can  use  it  in  whose  land  it  is  or  flows, 
but  its  course  cannot  be  stopped,  it  must  be  allowed  still 
to  flow  on  for  the  benefit  of  owners  of  land  below,  through 
which  the  stream  naturally  passes.  This  is  a  right  belonging 
to  every  riparian  proprietor,  who  may  do  what  he  will 
with  the  water  in  his  own  land  so  that  he  does  not  prevent 
it  from  flowing  on  to  the  next  proprietor  below  him.  Thus 
it  will  be  at  once  seen  that  if  sanitary  authorities  wish  to 
possess  themselves  of  the  exclusive  use  of  any  stream  they 
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must  buy  up  the  rights  of  all  persons  below  the  point  where 
their  works  are  to  be  constructed,  through  whose  lands 
the  water  in  its  usual  course  flows,  or  they  must  provide 
water  compensation  in  such  a  manner  as  may  be  agreed  Compcnsa- 
on  by  the  parties.    A  sanitary  authority  may  call  on  any 
owner  of  premises  to  provide  a  proper  supply  of  water  if,  upon  Compuipoi  y 
the  report  of  the  surveyor  it  appear  that  the  premises  are  water, 
without  such  sufficient  supply,  and  if  the  sanitary  authority 
can  supply  the  water  at  a  rate  not  exceeding  2d.  per  week, 
or  not  exceeding  the  water  rate  of  any  local  act  in  force 
in  the  district.    If  the  notice  to  obtain  a  supply  remains 
unattended  to,  the  sanitary  authority  may  do  the  requisite 
work  and  obtain  payment  as  in  the  case  of  other  private  Recovery  of 
improvement  expenses :  or  the  expense  incurred  may  be 
recovered  from  such  owners  in  a  summary  manner.  With 
respect  to  lodging  houses  without  a  proper  supply  of  water,  Lodging, 
the  local  authority  can  compel  a  proper  supply  to  be 
furnished  if  it  can  be  done  at  a  reasonable  rate.    If  their 
order  is  not  complied  with,  the   lodging  house  can  be 
removed  from  the  register.    A  sanitary  authority  has  the 
same  power  to  lay  water  mains  in  the  streets  and  roads 
where  it  supplies  water,  as  it  has  to  construct  and  lay 
sewers,  but  a  water  company  must  have  parliamentary  water-pipes 
sanction  before  it  can  legally  take  up  the  streets  and  roads 
for  laying  its  pipes ;  without  this  it  is  liable  to  an  indict- 
ment at  common  law,  and  possibly  afterwards  to  an  injunc- 
tion to  restrain  its  action  in  the  future.    Water  companies,  water 
like  gas  companies,  can  only  carry  on  their  works  upon 
sufferance  without  a  private  act  or  provisional  order ;  with 
either  of  these  is  always  incorporated  the  Water-works 
Clauses*  Act  which,  except  in  so  far  as  they  are  modified 
by  the  special  act,  regulate  the  future  conduct  of  the  under- 
taking.   All  water  companies  are  bound  to  keep  in  their 
pipes  a  supply  of  pure  and  wholesome  water,  and,  unless 
it  is  otherwise  provided  in  the  private  act,  this  supply  is  to 
be  constant  and  at  such  pressure  as  will  make  the  water 
reach  the  top  story  of  the  highest  houses  within  the  limits  of 
the  special  act,  unless  the  enactment  specially  provides  other-  High 
wise.  In  effect  it  may  be  said  that,  with  very  few  exceptions, 
this  provision  is  altered  in  every  private  act,  and  the  water 
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is  only  laid  on  in  districts  where  tlie  supply  is  governed  by 
gravitation  to  the  top  of  those  houses  in  the  district  which 
are  below  the  level  of  the  bottom  of  the  reservoir,  and  this 
only  for  a  certain  time  in  the  day.  This  gives  rise  to  the 
necessity  for  storing  the  water  for  at  least  a  day's  use,  and 
this  has  been  a  constant  source  of  mischief  and  disease  in 
poor  houses.  Even  the  rich,  in  the  most  expensive  and  well 
constructed  houses,  owing  to  want  of  care,  are  not  altogether 
exempt  from  injury  from  this  cause.  The  Committee  of 
the  House  of  Commons  which  was  appointed  in  1867  to 
enquire  into  the  Water  Supply  of  the  east  of  London 
reported  that  '  the  cisterns  for  the  purpose  of  storing 
water  for  consumption  is  probably  a  more  fertile  source  of 
impurity  than  any  pollution  of  the  river  from  which  the 
water  is  drawn.  Decaying  animal  or  vegetable  bodies,  or 
other  impure  matter  may  easily  find  their  way  into  a  cistern, 
and  are  more  likely  to  engender  disease  than  any  impurity 
existing  in  the  water  before  it  flows  into  the  cistern.' 

In  well-regulated  houses  the  cisterns  are  of  course  fre- 
quently drawn  dry,  and  properly  cared  for,  but  as  cleanliness 
decreases,  it  is  found  that  the  cisterns  are  allowed  to  be- 
come more  and  more  foul,  until  the  lowest  state  is  reached, 
when  the  water  is  stowed  in  tubs  and  otherwise  in  the  most 
disgusting  condition, which  cannot  but  be  injurious  to  health, 
and  a  cause  of  the  diseases  which  are  found  to  prevail  in  the 
worst  regulated  parts  of  London.  On  the  other  hand,  an 
intermittent  supply  of  water  without  cisterns  not  only  de- 
prives the  inhabitants  of  the  supply  they  ought  to  receive, 
but  from  the  want  of  adequate  storage  it  is  kept  in  pails 
and  other  small  receptacles,  in  rooms  and  places  where  it  is 
liable  to  much  contamination.  The  Royal  Sanit^y  Com- 
mission of  1869,  reporting  in  1871,  says,  'In  houses  of  the 
rich  the  cisterns  are  frequently  more  or  less  unsatisfactory, 
perhaps  not  free  from  effluvia,  caused  by  drainage-pipes, 
whilst  in  the  more  confined  and  less  cared  for  houses  of  the 
lower,  middle,  and  working  class  they  are  often  the  receptacle 
of  putrid  matter.'  This  led  them  further  to  report,  'We  think 
that  Parliament  should,  as  much  as  possible,  insist  on  the 
constant  service  which  the  general  statutes  have  enjoined.' 
But  there  has  been  much  difficulty  in  determining  how  to 
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adopt  the  constant  system,  so  as  to  prevent  waste  or  mis- 
use of  water.  It  may  be  taken  that  a  full  supply  of  water  in 
towns  is  20  gallons  per  head  of  population  per  day,  but  with 
improper  fittings,  if  the  water  were  at  constant  high  pres- 
sure, the  dwellings  of  the  poor  would  be  flooded.  It  must 
be  remembered  that  it  is  quite  as  important,  from  a  sanitary 
point  of  view,  to  get  the  water  away  from  a  poor  man's 
house  as  to  bring  it  there.  Experience  has  definitively  proved 
that  a  very  large  per  centage  of  disease,  notably  disease  of 
a  scrofulous  or  tuberculoid  character,  is  due  to  the  wet  subsoil 
upon  which  imperfectly  drained  bouses  are  built.  Where 
the  constant  system  is  in  operation  rules  and  regulations 
have  been  adopted,  which,  when  properly  carried  out,  will 
confer  great  benefit  without  bringing  with  it  any  of  the  an- 
ticipated evils.  These  rules  and  regulations  are  of  so  much 
importance  that  they  are  subjoined  in  extenso. 

Constant  Water  Service  in  force  in  the  City  of  Norwich — 
Bules  and  Regulations. 

1.  The  company  will,  at  their  own  cost,  lay  down  and 
maintain  all  the  lead  or  other  branches  extending  from 
their  main  to  the  side  of  the  public  highway  in  wbich  such 
main  is  situate ;  and  will,  at  their  own  cost,  carry  the  pipe 
through  tbe  frontage  wall  (if  there  be  one),  and  six  inches 
beyond,  or  otherwise  equivalently  allow  fifteen  inches  in 
length  for  the  owner's  or  occupier's  plumber  to  connect  his 
work  to. 

2.  The  owner  or  occupier  must,  at  his  own  expense,  lay- 
down  and  maintain  all  the  pipes  and  apparatus  upon  his 
premises  or  for  his  use,  and  of  the  strengths  and  descrip- 
tions, and  subject  to  tlie  rules  following,  that  is  to  say : — 

a.  Such  pipes  must,  unless  otherwise  agreed,  be  of  lead, 
and  of  not  less  than  the  following  weight,  namely  : — 

inch.  lbs. 

f  .          .          .  5  per  yard. 

i  ...  7  „ 

I  ....  9 

f  .          .          .  11  „ 

1  ...  16  „ 

I4  .           .           .  -^2  >' 
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Note. — Owners  and  occupiers,  before  laying  on  the  water 
or  making  alterations  in  their  apparatus,  are  requested  to 
inquire  at  the  company's  offices  the  sizes  of  the  pipes  pro- 
per to  be  used,  that  such  sizes  may  be  duly  proportioned 
to-  the  pressure  of  water  in  the  company's  mains  in  the 
district  and  thus  useless  expense  be  prevented, 

h.  The  drawing  (bib)  stop  and  ball  cocks  must  be  strong 
and  of  hard  brass,  and  the  better  to  secure  watertightness, 
of  the  kinds  from  time  to  time  sanctioned  and  approved  by 
the  company  ;  and  unless  and  until  due  notification  to  the 
contrary,  the  drawing  cocks  must  be  of  the  best  and  now 
approved  kind  of  those  called  'Screw  Down  Cocks,'  as 
manufactured  by  Messrs.  Guest  &  Chrinies,  and  Messrs. 
Stocks,  Brothers  and  Taylor,  with  leather  faces  not  liable 
to  turn  on  the  seat ;  and  in  courts  of  houses  and  other 
exposed  places,  must  be  protected  by  an  iron  casing,  and 
be  made  to  open  with  keys.  And  the  ball  taps  must  be  of 
the  best  and  now  approved  kind,  as  manufactured  by 
Messrs.  Lambert  &  Sons.  Till  otherwise  notified,  no  other 
description  of  cock  must  be  used  without  the  previous  and 
express  permission  of  the  company. 

c.  Every  cistern  must  be  absolutely  watertight,  and  be 
provided  with  a  ball  cock,  and  proper  means  of  access  and 
inspection,  but  must  not  have  an  overflow  or  waste  pipe  ; 
and  if  any  such  should  exist,  the  same  must  be  removed,  or 
effectually  and  permanently  closed  before  the  water  is 
turned  on ;  but  nevertheless  as  exceptional  instances  will 
occasionally  occur  in  which  it  will  be  necessary  to  provide 
against  the  possibility  of  over-filling,  the  company  will  in 
such  exceptional  instances  allow  a  detective  or  warning 
pipe  to  be  attached  to  the  cistern,  provided  that  in  every 
such  case  a  written  consent  must  be  first  obtained  from  the 
manager  of  the  company,  stating  the  fact  of  such  consent, 
and  the  position  in  which  the  detective  or  warning  pipe 
must  be  fixed  ;  and  in  every  such  case  the  work  must  be 
executed  under  the  immediate  superintendence  of  an  officer 
of  the  company,  and  in  the  manner  stated.  On  no  account 
whatever  can  the  water  of  the  company  be  allowed  to  com- 
municate Avith  any  cistern  or  place  intended  or  used  for  the 
reception  of  rain  w^ater. 


WATEB  SUPPLY 


87 


d.  Water  Closets. — Every  pan  closet  must  be  provided 
with  a  full  and  complete  apparatus,  comprising  a  ball  cock 
and  a  service  cistern,  fitted  with  a  boot  or  division,  to  be 
carried  as  high  as  the  top  of  the  cistern  and  capable  of 
containing  not  more  than  one  and  a  half  gallons  of  water, 
when  filled  within  three  inches  of  the  top,  and  two  proper 
valves,  so  arranged  as  to  let  down  not  more  than  one  boot 
or  division  full  of  water  at  each  pull,  or  be  capable  of 
allowing  the  water  to  run  to  waste  either  by  intention  or 
neglect ;  and  must  also  have  a  down  pipe  of  lead  from  the 
cistern  to  the  basin  of  not  less  than  one  and  a  quarter  inch 
in  diameter,  and  weighing  nine  pounds  to  the  yard  run ; 
and  a  proper  basin,  scatterer,  weighted  lever,  pan  trap, 
and  other  appliances  needful  to  prevent  such  water-closet 
from  becoming  a  nuisance,  and  thereby  inducing  an  undue, 
consumption  of  water  ;  and  the  valves  must  be  worked  by 
brass  rods  instead  of  by  wires  or  chains.  Every  self-acting 
or  pull  down  water-closet  must  be  of  a  description  approved 
by  the  company,  and  must  have  either  a  lead  cistern  similar 
to  a  pan  closet,  or  a  double  valve  cast  iron  service  box,  of  a 
kind  approved  by  the  company  and  fitted  with  a  proper 
cover  to  screw  on,  and  internal  apparatus  in  all  respects 
similar  to  that  of  the  boot  of  the  pan  closet  above  described, 
and  a  similar  down  pipe  of  lead  or  cast  iron,  and  must  have 
a  proper  wide  rim  flushing  basin  and  trap  of  a  kind  ap- 
proved by  the  company,  No  wire  will  be  allowed  to  be 
used  in  the  construction  of  these  water-closets.  The  cast 
iron  double  valve  service  boxes  must  be  provided  with  a 
ball  tap  of  the  approved  kind,  and  of  half  an  inch  diameter 
where  the  pressure  is  less  than  forty  feet  eiffective  lead  ;  of 
three  eighths  of  an  inch  diameter  where  the  pressure  is 
less  than  seventy  feet  efiective  lead. 

Note. — No  pipe  will  be  suffered,  under  any  pretence  what- 
ever, to  communicate  directly  or  indirectly  with  the  basin 
or  trap,  or  otherwise  than  with  the  cistern  or  service-box 
of  a  water  closet  or  soil-pan,  and  the  same  shall  be  so 
constructed  and  used  as  to  prevent  the  waste  or  undue 
consumption  of  water,  and  the  return  of  foul  air  and  other 
noisome  or  impure  matter  into  the  mains  or  other  pipes  of 
the  company. 
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e.  Every  bath  must  be  constructed  without  an  overflow 
or  waste-pipe,  and  must  be  provided  with  a  well-fitted  and 
perfectly  water-tight  apparatus,  to  prevent  the  water  from 
flowing  into  and  out  of  the  bath  at  the  same  time. 

/.  No  pipe  must  be  laid  through,  in,  or  into  any  sough, 
drain,  ash-pit,  manure-hole,  or  other  place,  from  which,  in 
event  of  decay  or  injury  to  such  pipe,  the  water  of  the  com- 
j)any  might  be  liable  to  become  fouled,  or  to  escape  with- 
out observation,  or  without  occasioning  the  necessity  of 
immediate  repair.  In  every  case,  in  which  any  such  sough, 
drain,  ash-pit,  manure  hole,  or  other  place  as  aforesaid, 
shall  be  in  the  unavoidable  course  of  the  pipe,  such  pipe 
shall  be  passed  through  an  exterior  cast-iron  pipe  or  box, 
of  sufficient  length  and  strength  to  afi*ord  due  protection  to 
the  water-pipe,  and  to  bring  any  leakage  or  waste  within 
the  means  of  easy  detection. 

g.  Every  pipe  and  apparatus  laid  and  fixed  by  or  for  the 
use  of  the  consumer  must  be  inspected  by  an  officer  of  the 
company  before  it  is  connected  to  the  company's  works ; 
and,  if  found  not  in  accordance  with  the  company's  regu- 
lations, must  be  forthwith  removed  or  altered. 

h.  Every  meter  (unless  otherwise  specially  agreed)  must 
be  provided  with  a  separate  and  distinct  inlet-pipe,  leading 
from  the  main  or  other  pipe  of  the  company — upon  which 
inlet-pipe  no  stop-cock,  except  the  stop-cock  (if  any)  im- 
mediately attached  to  the  meter,  branch,  drawing-cock,  or 
other  outlet,  leading  to  or  connected  with  the  premises  for 
the  supply  of  which  such  meter  is  fixed,  will  be  permitted. 

3.  The  water  supplied  must  not  be  allowed  to  run  to 
waste,  either  wilfully  or  by  neglect ;  nor  must  it  be  used 
for  any  other  purpose,  or  to  any  greater  extent,  than  shall 
have  been  agreed  for. 

4.  No  pipe  must  be  attached  to  the  works  of  the  com- 
pany, or  to  any  pipe  or  apparatus  connected  therewith ; 
nor  must  any  alteration  be  made  in  any  existing  pipe  or 
apparatus,  without  due  notice  being  given  to,  and  the 
consent  of  the  proper  officer  of  the  company  being  first 
obtained. 

5.  The  supply  and  use  of  water  for  the  purpose  of  trade 
and  manufacture  must  be  open  to  inspection  and  admeasure- 
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meat  wlienever  required  ;  and  snch  information  must  be 
from  time  to  time  afforded  as  will  be  sufiicient  to  enable  the 
company  to  obtain  a  satisfactory  account  of  tlie  quantity  of 
water  actually  consumed,  and  of  tbe  pipes,  eocks,  cisterns, 
and  other  apparatus  and  conveniences  for  delivering,  re- 
ceiving, and  using  such  water. 

6.  The  company  will,  if  and  when  so  desired,  execute  all 
kinds  of  plumber's  work  connected  with  the  supply  of  water 
to  fcheir  tenants,  but  are  nevertheless  desirous  that  the 
private  business  of  the  consumers  of  water  shall  be  open  to 
all  the  plumbers  of  the  city.  As,  however,  it  is  essential  to 
the  protection  of  the  interest  of  the  consumers,  as  well  as 
of  the  company,  that  such  work  shall  be  well  and  soundly 
executed,  and  that  the  directors  of  the  waterworks  company 
shall  possess  a  full  and  satisfactory  knowledge  of  the  state 
of  the  undertaking  in  all  its  departments,  it  is  announced 
that  no  plumber  or  workman  will  be  allowed  to  do  or  per- 
form any  work  connected  with  the  supply  of  water,  till  he 
shall  have  been  admitted,  enrolled,  and  published  by  the 
directors  as  '  an  authorised  waterworks  plumber,'  and 
shall  have  entered  into  a  written  engagement  to  conform 
to  and  comply  with  the  rules  and  regulations  of  the  company 
in  relation  to  the  construction  and  management  of  the 
works  and  fittings,  to  which  such  rules  and  regulations 
shall  from  time  to  time  apply  ;  and  all  responsible  master 
plumbers,  on  expressing  their  willingness  to  comply  with 
such  rules  and  regulations,  will  be  admitted  immediately  on 
signing  and  undertaking  to  that  effect.  If  at  any  time 
afterwards  any  such  plumber  shall  be  found  guilty  of 
wilfully  breaking  or  evading  the  said  rules  or  regulations, 
either  by  himself  or  his  workmen,  or  shall  refuse  to  com- 
municate any  information  required  of  him  in  regard  to  any 
work  done  by  him  or  his  workmen,  or  under  his  superin- 
tendence, or  on  his  responsibility,  his  name  will  be  erased 
from  the  list  of  '  authorised  plumbers,'  and  will  be  forth- 
with advertised  as  having  been  so  struck  off. 

7.  No  person  is  to  be  employed  in  or  about  the  water- 
works, or  any  pipe  or  apparatus  connected  therewith,  who 
has  not  been  admitted  '  an  authorized  plumber,'  or  whose 
name  shall  have  been  struck  off  the  list  as  aforesaid. 
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8.  The  company  will  pay  a  reward  of  twenty  shillings  to 
any  person  who  will  give  such  information  as  shall  lead  to 
the  conviction  of  any  person  who  shall  fraudulently  attach 
any  pipe  or  pipes  to  the  pipes  of  the  company  or  to  any 
pipe,  cistern  or  apparatus  connected  therewith,  or  to  or  into 
which  the  water  of  the  company  shall  flow  or  proceed  ;  or 
who  shall  fraudulently  use  or  otherwise  misappropriate  the 
water  of  the  company,  or  who  shall  knowingly  permit  the 
same  to  be  fraudulently  used  or  otherwise  misappropriated. 

9.  The  company  will  also  adequately  remunerate  any  per- 
son who  will  communicate  timely  information  to  their 
officers  of  any  leakages  or  wastes  of  water,  and  whether  the 
same  be  accidentally,  neghgently,  or  wilfully  occasioned  or 
suffered. 

10.  The  company  do  not  permit  their  officers,  servants, 
workmen,  or  agents  to  solicit  or  receive  any  fee  or  gratuity 
whatever,  and  desire  to  be  informed  with  respect  to  any 
infraction  of  this  regulation,  and  also  in  respect  to  any 
act  of  incivility  or  any  neglect  of  attention  on  the  part  of 
such  officers,  servants,  workmen,  and  agents,  or  any  of 
them. 

By  order  of  the  Directors, 

John  Sultzee,  Chairman. 

To  Water  Consumers  and  the  Puhlic. 

The  system  of  constant  supply  adopted  by  the  Norwich 
Waterworks  Company  necessitates  its  own  simple  and 
proper,  but,  nevertheless,  neither  troublesome,  nor  incon- 
venient, nor  expensive  precaution  against  wastes,  neglects, 
and  frauds. 

These  precautions,  without  the  observance  of  which  a 
constant  service  becomes  an  impossibility,  are,  for  the  most 
part,  embodied  in  the  rules  and  regulations  hereinafter  set 
forth. 

The  introduction  of  sanitary  improvements  demand 
special  remark.  It  is  one  professed  object  of  the  improve- 
ments to  substitute  cheap  water-closets  in  place  of  common 
privies,  and  to  make  the  system  of  constant  supply  available 
for  the  immediate  removal  of  the  refuse  ;  nothing,  however, 
can  be  more  obvious  than  that,  without  the  adoption  of 
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some  veiy  adequate  means  of  prevention,  tlie  immense 
consumption  of  water  in  situations  where  waste  is  pro- 
ductive of  no  inconvenience  to  the  consumer,  would  not 
only  greatly  exceed  the  capabilities  of  any  water-works 
establishment,  but  would  also  ultimately,  and  that  inevit- 
ably, occasion  the  entire  abandonment  in  this,  as  in  several 
other  considerable  towns  of  the  beneficial  system  of  constant 
service. 

In  cases  in  which  provision  is  made  in  cisterns  for  carry- 
ing off  (as  by  a  waste  pipe  or  overflow)  the  continuous  dis- 
charge consequent  upon  the  neglect  or  derangement  of 
the  ball  cock,  or  other  like  apparatus  the  waste  of  water 
may  become,  and  indeed  often  has  been,  as  enduring  as 
the  supply  itself.  The  company,  therefore,  require  that  all 
waste  pipes  or  overflows  shall  be  effectually  stopped  or 
otherwise  wholly  removed  (see  Regulation  C)  from  every 
cistern,  or  receptacle  for  water,  supplied  by  them.  Special 
permission  will,  however,  be  granted  in  case  of  an  excep- 
tional character  for  the  use  of  a  '  warning  pipe,'  provided 
the  outlet  of  such  pipe  be  openly  placed  as  to  attract  imme- 
diate attention  to  any  wasteful  overflow  that  may  occur,  and 
necessitate  the  prompt  adoption  of  the  proper  remedy. 

The  company  trust  the  inhabitants  of  the  extensive  dis- 
trict through  which  their  pipes  ramify,  and  the  consumers 
of  water  in  particular,  will  cordially  co-operate  in  giving 
effect  to  the  rules  and  regulations  above  referred  to  since, 
upon  the  due  observance  of  these,  the  permanent  efliciency 
of  the  supply  entirely  depends. 

The  following  are  the  provisions  of  '  The  Shef&eld  Water 
works  Act,  1860  '  (23  Vict.  cap.  70)  on  this  subject : — 

6.  The  company  from  time  to  time  may  make  reasonable  Kegniations 
regulations  for  the  purpose  of  preventing  the  waste  or  ing  walS^or 
misuse  of  water  supplied  by  them,  including  regulations  ^ater!°^ 
prescribing  the  nature,  strength,  size  and  position  of  the 

pipes,  cocks,  and  other  apparatus  to  be  used,  and  regula- 
tions interdicting  the  user  of  any  pipes,  works,  or  other 
apparatus  which  might  tend  to  such  waste  or  misuse. 

7.  No  such  regulations  which  shall  be  made  by  the  said 
company  as  aforesaid  shall  be  valid  or  binding  unless  the 
same  shall  be  allowed  by  and  under  the  hands  of  two  or 
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Eeguiations  more  justices  assembled  at  some  petty  sessions  of  the  peace 
fii-medby"  ^"^^       borough  ;  and  it  shall  be  incumbent  on  such 

justices.  justices,  on  the  request  of  the  said  company,  to  examine 
into  the  regulations  which  may  be  tendered  to  them  for 
that  purpose,  and  to  allow  of  or  disallow,  or  to  modify,  alter, 
and  vary  the  same  or  any  of  them,  as  to  them  may  seem  fit : 
provided  always  that  no  such  regulations  shall  be  confirmed 
by  such  justices  unless  a  copy  of  such  regulations  and 
notice  of  the  company's  intention  to  apply  for  a  confirma- 
tion of  the  same,  and  of  the  time  when  such  application  is 
intended  to  be  made,  shall  have  been  advertised  in  one  or 
more  newspapers  published  in  the  said  borough  one  month 
at  least,  but  not  more  than  six  weeks  before  the  hearing 
of  such  application ;  and  any  party  objecting  to,  or  aggrieved 
by  any  such  regulations,  and  giving  notice  of  the  nature 
of  the  objection  to  the  said  company  ten  days  before  the 
hearing  of  such  application,  may  by  himself,  his  attorney 
or  agent,  be  heard  thereon  by  the  said  justices ;  provided 
also  that  for  one  month  at  least  prior  to  any  such  application 
for  confirmation  of  such  regulations  a  copy  of  such  proposed 
regulation  shall  be  deposited  at  the  ofi&ce  of  the  Town 
Clerk  of  the  borough ;  and  it  shall  be  lawful  for  all  persons 
at  all  reasonable  times  to  inspect  such  copy  without  fee  or 
reward,  and  to  be  furnished  by  the  said  town  clerk  with 
a  copy  thereof  or  of  any  part  thereof  on  payment  of  six- 
pence for  every  100  words  to  be  copied  ;  and  at  and  imme- 
diately prior  to  the  allowance  or  confirmation  of  such  regula- 
tions evidence  shall  be  adduced  by  the  company  before  such 
justices  that  notice  of  such  intention  as  aforesaid  was  duly 
given,  and  that  a  copy  of  such  proposed  regulations  had 
been  advertised  and  deposited  as  before  directed ;  and  the 
production  of  the  certificate  signed  by  such  justices  shall 
at  all  times  be  evidence  that  the  regulations  therein  men- 
tioned or  referred  to  have  been  duly  confirmed,  without 
adducing  proof  of  the  signature  of  such  justices. 
Forenforc-  g.  In  the  event  of  any  such  regulations  not  being 
^"^  observed   by  any  person   being  or  about  to  become  a 

customer  of  the  company,  they  may  refuse  to  supply  water, 
or  (as  the  case  may  be)  may  cut  ofi"  the  water  supphed  by 
them  to  him  until  the  regulations  are  complied  with ; 
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provided  that,  except  in  cases  of  accident,  emergency  or 
necessary  repairs,  the  company  shall  not,  under  this  pro- 
vision, cut  off  the  water  supplied  to  any  customer  of  the 
company  until  he  has  had  twenty-four  hours'  notice  in 
writing  from  the  secretary  or  other  officer  of  the  company 
of  the  intention  of  the  company  to  cut  off  the  same. 

9.  In  the  event  of  any  difference  between  the  company 
and  any  customer  or  intending  customer  with  respect  to 
the  fact  or  extent  of  any  non-compliance  or  alleged  non- 
compliance with  any  such  regulation,  the  difference  shall  be 
determined  by  two  justices  who  shall  also  determine  the 
amount  of  costs,  if  any,  of  or  incident  to  such  difference, 
and  the  determination  thereof,  to  be  paid  to  or  by  the 
company  or  to  or  by  the  customer,  and  such  costs  shall  be 
enforced  in  the  manner  prescribed  for  the  recovery  of 
damages  not  specially  provided  for  and  penalties  in  and  by 
'  The  Company's  Clauses  Consolidation  Act,  1845.' 

10.  Every  person  supplied  with  water  by  the  company 
who  wilfully  suffers  any  pipe,  cock,  cistern,  or  other 
apparatus  to  be  out  of  repair,  so  that  the  water  supplied  to 
him  by  the  company  is  wasted,  shall  for  every  such  offence 
forfeit  to  the  company  a  sum  not  exceeding  61.  in  addition 
to  the  expenses,  if  any,  of  the  company  in  repairing  the 
same. 

11.  Where  any  person  supplied  with  water  by  the 
company,  after  twenty-four  hours'  notice  in  writing  under 
the  hand  of  the  secretary  or  other  officer  of  the  company 
to  repair  any  pipe,  cock,  cistern,  or  other  apparatus,  in 
order  that  the  water  supplied  to  him  by  the  company 
shall  not  be  wasted,  fails  to  repair  the  same,  so  as  to  pre- 
vent the  waste  of  water,  the  company  may  repair  the 
same,  and  their  expenses  in  that  behalf  shall  be  repaid  to 
them  by  the  person  so  suffering  the  same  to  be  out  of 
repair,  and  the  company  may  recover  the  same  as  damages, 
and  in  addition  to  the  penalty,  if  any,  recovered  for  the 
offence. 

12.  If  they  use,  or  require  to  be  used,  any  meter  for 
ascertaining  the  quantity  of  water  to  be  supplied  to  any 
person  for  any  purpose,  under  the  Act  of  1853,  and  this 
Act,  or  either  of  them,  the  council  may  appoint  a  competent 
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person  to  be  inspector  of  meters  witliin  the  borough,  and 
may  from  time  to  time,  as  they  think  j&t,  remove  the 
person  appointed,  and  appoint  another  person  in  his  place  ; 
provided  that  nothing  herein  contained  shall  render  the 
company  liable  to  pay  any  salary  or  fees  to  such  inspector, 
except  such  fees  as  may  become  payable  in  the  event  of  the 
secretary  of  the  company  requiring  the  inspector  to  make 
any  examination  in  manner  hereinafter  mentioned. 

13.  The  inspector  of  meters  appointed  by  the  council, 
upon  being  required  by  notice  in  writing  under  the  hand 
of  the  secretary  of  the  company,  or  under  the  hand  of  any 
person  supplied  with  water  by  the  company,  shall  with 
all  convenient  speed,  but  at  the  expense  of  the  party 
requiring  the  same,  examine  and  test  the  measuring- 
capacity  of  any  meter  to  which  such  notice  relates,  and 
shall  give  to  the  secretary  of  the  company,  and  also  to  the 
person  for  whose  water  supply  the  meter  in  question  shall 
be  used,  a  certificate  under  his  hand  setting  forth  whether, 
in  his  judgment,  such  meter  does  or  does  not  measure 
correctly ;  and  if  he  shall  in  such  certificate  state  that  such 
meter  does  not  measure  correctly,  he  shall  further  in  such 
certificate  state  the  extent  to  which  it  measures  incorrectly, 
and  such  meter  shall  thereafter  be  held  to  measure  the 
quantity  which  according  to  such  certificate  it  is  certified 
to  measure,  and  the  quantity  of  water  supplied  shall  be 
calculated  accordingly ;  provided,  that  such  inspector  shall, 
twenty-four  hours  at  least  before  he  shall  proceed  to  any 
such  examination  as  aforesaid,  give  to  the  secretary  of  the 
company,  and  also  to  the  person  for  whose  supply  of  water 
the  meter  in  question  shall  be  used,  a  notice  in  writing  of 
the  time  and  place  when  and  where  he  will  make  such 
examination;  and  it  shall  be  lawful  for  any  person 
appointed  by  the  company,  and  for  the  person  for  whose 
supply  of  water  the  meter  in  question  shall  be  used,  or  any 
person  appointed  by  him,  to  be  present  at  such  examination. 
Appeal  to  14.  In  case  the  secretary  of  the  company,  or  the  person 
Stificate^of  for  whose  water  supply  the  meter  in  question  shall  be 
inspector.  used,  shall  dispute  the  accuracy  of  the  certificate  of  such 
inspector,  the  matter  shall  be  referred  to  two  justices,  and 
in  case  they  shall  find  that  such  certificate  is  incorrect. 
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they  shall  order  the  same  to  be  cancelled,  and  the  same 
shall  thereupon  be  cancelled  accordingly,  and  no  pro- 
ceedings shall  be  taken  thereupon  with  respect  to  the 
meter  to  which  the  same  shall  refer;  provided  that  no 
such  certificate  shall  be  cancelled  as  aforesaid,  except 
within  fourteen  days  after  the  date  thereof. 

15.  In  case  of  any  such  reference  as  aforesaid  to  any  Justices  may 
justices,  they  shall,  whether  they  shall  make  such  order  as  for  costs, 
aforesaid  or  not,  order  by  and  to  whom  the  costs  of  and 
incident  to  such  reference  and  order  (if  any)  shall  be  paid ; 

and  the  payment  of  such  costs  by  the  party  ordered  to  pay 
the  same  shall  be  enforced  in  the  manner  prescribed  for  the 
recovery  of  damages  not  specially  provided  for,  and 
penalties,  in  and  by  '  The  Companies  Clauses  Consolidation 
Act,  1845.' 

16.  In  case  any  meter  certified  as  aforesaid  by  the  Consumer  to 

.  iinii  11  n       remove  in- 

mspector  to  be  mcorrect,  snail  belong  to  the  person  for  con-ect 
whose  supply  of  water  the  same  shall  be  ussd,  such  person 
shall  within  twenty-one  days  after  the  date  of  the 
certificate  of  the  inspector,  cause  such  meter  to  be 
amended  and  rectified,  or  otherwise  remove  the  same,  and 
cause  another  and  a  correct  meter  to  be  put  up  in  its  place  ; 
and  if  such  person  shall  for  the  said  space  of  twenty- one 
days  refuse  or  neglect  to  do  so,  the  company  may  cut  off 
the  supply  of  water  to  such  person,  until  the  incorrect 
meter  has  been  amended  and  rectified,  or  a  correct  meter 
put  up  in  its  place,  and  until  notice  in  writing  thereof,  has 
been  by  him  given  to  the  secretary  of  the  company. 

17.  In  case  any  meter  certified  as  aforesaid,  by  the  Company  to 
inspector  to  be  incorrect,  shall  belong  to  the  company,  correct 
they  shall,  within  twenty- one  days  after  the  date  of  the 
certificate  of  the  inspector,  cause  such  meter  to  be  amended 

and .  rectified,  or  otherwise  remove  the  same,  and  cause 
another  and  correct  meter  to  be  put  up  in  its  place  ;  and  if 
the  company  shall  for  the  said  space  of  twenty- one  days 
refuse  or  neglect  so  to  do,  the  person  for  whose  supply  of 
water  such  defective  meter  has  been  used  may  cause  the 
same  to  be  amended  and  rectified,  or  may  remove  the  same 
and  cause  another  and  correct  meter  to  be  put  np  in  its 
place;   and  the   expense   of  amending,   correcting,  or 
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removing  sucli  incorrect  meter,  and  of  providing  and 
putting  up  a  correct  meter,  shall  be  borne  by  the  company, 
and  the  amount  thereof  shall  be  recoverable  as  a  debt  from 
the  company  by  the  person  incurring  such  expense,  in  any 
court  of  competent  jurisdiction, 
obstoictiS^  18.  Any  person  who  shall  refuse  to  allow  the  inspector 
inspectors.  gf  meters  to  examine  or  test  any  meter  which  he  is  by  this 
Act  authorized  or  required  to  examine  or  test,  or  to  do 
anything  necessary  for  the  purpose  of  such  examination  or 
testing,  or  shall  in  manner  prevent,  obstruct,  or  hinder 
any  examination  or  testing  authorized  by  this  Act,  of  any 
meter,  shall,  on  conviction,  forfeit  a  sum  not  exceeding  five 
pounds,  and  pay  all  the  expenses  of  removing  the  meter  if 
the  same  shall  be  found  to  be  incorrect. 

Uegulations  m  force  at  Sheffield. 

Whereas,  in  and  by '  The  Sheffield  Waterworks  Act  1860  ' 
it  is  in  acted,  that  the  company  of  proprietors  of  the  Shef- 
field Waterworks  from  time  to  time  may  make  regulations 
for  the  purpose  of  preventing  the  waste  or  misuse  of  water 
supplied  by  them,  including  regulations  prescribing  the 
nature,  strength,  size,  and  position  of  the  pipes,  cocks 
and  other  apparatus  to  be  used,  and  regulations  interdict- 
ing the  user  of  any  pipes,  works,  or  other  apparatus  which 
might  tend  to  such  waste  or  misuse.  And  whereas  the 
council  of  the  borough  of  Sheffield  having,  in  exercise  of 
their  statutory  powers  in  that  behalf,  required  the  water 
supplied  by  the  company  to  be  constantly  laid  on  under 
pressure  in  other  pipes  than  the  main  pipes  of  the  company, 
the  following  regulations  appear  reasonable  for  the  purpose 
of  preventing  such  waste  or  misuse  as  aforesaid.  Now, 
the  said  company  of  proprietors  of  the  Sheffield  Water- 
works do  hereby,  in  pursuance  of  the  said  enactment,  make 
the  following  regulations  (that  is  to  say)  : — 
pjpgg  1.  No  pipe  (except  when  and  as  otherwise  authorized 

by  these  regulations,  or  by  an  authority  given  by  a  memo- 
randum in  writing,  signed  by  the  surveyor,  or  other  duly 
authorized  officer  of  the  company)  shall,  after  the  expira- 
tion of  six  calendar  months  from  the  confirmation  of  these 
regulations  by  the  justices,  be  used,  laid  or  fixed  by  any 
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person  other  than  the  company  for  the  conveyance  of  or  in 
connection  with  the  water  suppHed  by  the  company,  unless 
the  same  shall  be  of  lead,  and  of  at  least  the  weight  follow- 
ing, (that  is  to  say)  : — 

If  the  internal  diameter  of  such  pipe  shall  not  exceed 
three-eights  of  an  inch,  five  pounds  for  every  lineal  yard 
of  pipe  ; 

If  such  diameter  shall  not  exceed  one  half  of  an  inch, 
seven  pounds  for  every  lineal  yard  of  pipe ; 

If  such  diameter  shall  not  exceed  five-eights  of  an  inch, 
nine  pounds  for  every  lineal  yard  of  pipe  ; 

If  such  diameter  shall  not  exceed  three-fourths  of  an  inch, 
eleven  pounds  for  every  lineal  yard  of  pipe  ; 

If  such  diameter  shall  not  exceed  one  inch,  sixteen  pounds 
for  every  lineal  yard  of  pipe  ; 

If  such  diameter  shall  not  exceed  one  inch  and  a  quarter, 
twenty-two  pounds  and  a  half  for  every  lineal  yard  of 
pipe; 

^  Provided  that  where  the  internal  diameter  of  any  such 
pipe  shall  exceed  one  inch,  the  company  may  require  the 
same  to  be  of  coat  iron,  and  of  such  weight  as  they  may 
consider  necessary. 

Every  joint  in  any  pipe  used  for  the  conveyance  of  or  in  Joints  in 
connection  with  the  water  supplied  by  the  company,  shall, 
after  the  expiration  of  the  said  period  of  six  calendar 
months,  be  of  the  kind  called  a  plumbing  joint,  and  not  a 
blow-pipe  joint ;  provided  always,  that  the  regulations  here- 
inbefore contained  shall  not  apply  to  any  pipe  or  joint  used 
laid  or  fixed  at  the  date  of  the  confirmation  of  these  regula- 
tions by  the  justices,  unless  and  until  such  pipe  or  joint  shall 
cause  a  waste  or  misuser  of  water  supplied  by  the  com- 
pany. 

2.  m  pipe  shall,  after  the  expiration  of  six  calendar  Situations 
months  from  the  confirmation  of  these  regulations  by  the  JpS'lrenot 
justices  be  used  for  the  conveyance  of  or  in  connection  ^^^^^^j^- 
with  the  water  supplied  by  the  company,  which  shall  then  or 
thereafter  be  laid  or  fixed  through,  in,  or  into  any  sough, 
drain,  ashpit,  or  manure  hole,  or  through,  in,  or  into  any 
other  place  where  the  water  conveyed  through  such  pipe 
may  be  liable  to  become  fouled,  except  where  such  sough, 
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Connection 
of  pipes  with 
those  of  the 
company, 
and  notice 
preparatory 
to  inspection. 


Cocks. 


Cocke  in 
courts,  &c. 


Burie  l  or 
excavated 
cisterns. 


drain,  aslipit,  manure  hole,  or  other  place  as  aforesaid  shall 
be  in  the  unavoidable  course  of  such  pipe  ;  and  then  in 
every  such  case  such  pipe  shall  be  passed  through  an  exte- 
rior cast-iron  pipe  or  box  of  sufficient  length  and  strength 
to  afford  due  protection  to  the  water  pipe. 

3.  ISTo  pipe  or  other  apparatus  for  the  conveyance  of  or 
in  connection  with  the  water  supplied  by  the  company  shall 
after  the  confirmation  of  these  regulations  by  the  justices, 
be  connected  with  the  pipes  of  the  company,  or  with  any 
pipe  used  for  the  conveyance  of  or  in  connection  with  the 
water  supplied  by  the  company,  unless  the  same  shall  be 
in  accordance  with  these  regulations  and  the  provisions  of 
the  Acts  of  Parliament  relating  to  the  company.  I^otice 
of  the  desire  to  make  any  such  connection  shall  be  given  to 
the  company  at  least  seven  days  before  the  time  when  the 
same  is  proposed  to  be  made,  and  after  such  notice  shall  have 
been  so  given,  the  surveyor  or  other  duly  authorized  officer 
of  the  company  shall  have  the  right,  at  all  reasonable  hours 
in  the  day-time,  to  inspect  the  pipe  or  pipes  or  other 
apparatus  proposed  to  be  connected. 

4.  No  drawing  cock,  stop  cock,  or  ball  cock  shall,  after 
the  expiration  of  six  calendar  months  from  the  confirma- 
tion of  these  regulations  by  the  justices,  be  used  or  fixed 
for  the  conveyance  of  or  in  connection  with  the  water  sup- 
plied by  the  company,  unless  the  same  shall  be  strong  and 
of  hard  brass  ;  and  no  drawing  cock  or  stop  cock  shall,  after 
the  expiration  of  such  period,  be  so  used  or  fixed,  unless 
the  same  shall  be  a  screw  down  cock,  with  leather  faces, 
not  liable  to  turn  round  on  the  seat. 

5.  Every  cock  which  shall,  after  the  expiration  of  six 
calendar  months  from  the  confirmation  of  these  regulations 
by  the  justices,  be  used  or  fixed  for  the  convej^ance  of  or  in 
connection  with  the  water  supplied  by  the  company,  and 
which  shall  be  placed  in  a  court  or  other  exposed  place, 
shall  be  protected  by  an  iron  casing,  and  be  made  to  open 
with  a  moveable  key. 

6.  No  cistern  buried  or  excavated  in  the  ground  shall, 
after  the  expiration  of  six  calendar  months  from  the  confir- 
mation of  these  regulations  by  the  justices,  be  used  for  the 
storage  or  reception  of  water  supplied  by  the  company. 
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unless  tlie  use  of  sucli  cistern  shall  be  allowed  by  tbe  memo- 
randum in  writing,  signed  hj.  the  surveyor  or  other  duly 
authorized  officer  of  the  company :  provided  always,  that 
the  regulation  lastly  hereinbefore  contained  shall  not  apply 
to  any  cistern  in  use  at  the  date  of  the  confirmation  of  these 
regulations  by  the  justices,  unless  and  until  the  company 
shall  have  given  to  or  left  at  the  last  known  place  of 
abode  of  some  person  liable  to  pay  for  the  water  supplied  to 
such  cistern,  at  least  three  calendar  months  notice  in  writing 
forbidding  the  use  of  such  cistern,  and  such  notice  shall 
have  expired. 

7.  Every  cistern  which  shall,  after  the  expiration  of  three  Cisterns, 
calendar  months  from  the  confirmation  of  these  regulations 

by  the  justices,  be  used  for  the  storage  or  reception  of 
water  supplied  by  the  company,  shall  be  made  and  at  all 
times  maintained  absolutely  watertight,  and  shall  be  pro- 
vided with  a  ball  cock  for  the  inlet-pipe  thereof,  and  every 
such  cistern  shall  be  made  capable  of  inspection. 

8.  No  overflow  or  waste  pipe  (other  than  a  detective  or  Overflow  of 
warning  pipe)  shall,  after  the  confirmation  of  these  regula-  to  cisterns, 
tions  by  the  justices  be  made  or  attached  to  any  cistern 

used  for  the  storage  or  reception  of  water  supplied  by  the 
company,,  and  every  overflow  or  water  pipe  which  shall,  at 
the  date  of  such  confirmation,  be  attached  to  any  such 
cistern,  shall  be  removed  or  permanently  closed  within  three 
calendar  months  next  after  the  company  shall  have  given 
to  or  left  at  the  last  known  place  of  abode  of  some  person 
liable  to  pay  for  the  water  supplied  to  such  cistern,  notice 
in  writing  requiring  such  overflow  or  waste  pipe  to  be 
removed  or  permanently  closed.  And  the  owner  of  any 
cistern  to  which  any  other  overflow  or  waste  pipe  is  for- 
bidden shall,  at  all  times  after  the  expiration  of  six  calendar 
months  from  the  confirmation  of  these  rules  by  the  justices, 
maintain  thereto,  unless  the  same  be  in  a  cellar  or  base- 
ment of  any  house  or  building,,  a.  suitable  detective  or  wann- 
ing pipe  in  such  a  position  outside  the  house  or  building  con- 
taining the  cistern  as  will  admit  of  the  discharge  of  the 
Avater  from  such  pipe  being  readily  seen  by  the  surveyor 
of  the  company,  and  the  position  of  such  pipe  shall  never 
be  changed  without  previous  notice  to  the  company. 

h2 
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Pan  water-  9.  Evfiiy  pan  water-closet,  in  which  water  supplied  by 
the  company,  shall,  after  the  expiration  of  six  calendar 
months  from  the  confirmation  of  these  regulations  by  the 
justices,  be  used,  shall  be  provided  with  a  ball-cock  and  a 
service  cistern  of  lead  or  cast-iron. 

Every  such  cistern  shall  be  fitted  with  a  boot  or  division, 
such  boot  or  division  to  be  as  high  as  the  top  of  such  cistern, 
and  to  be  capable  of  containing  not  more  than  two  gallons 
of  water  when  filled  up  to  within  three  inches  of  the  top 
thereof.  Every  such  service  cistern  shall  have  two  proper 
alternating  valves,  so  arranged  as  to  let  down  at  each  pull 
or  lift  of  the  said  valves  a  quantity  of  water  not  exceeding 
the  contents  of  such  division,  and  in  any  case  not  more 
than  two  gallons,  and  such  cistern  and  valves  shall  be  so 
arranged  and  contrived  that  water  shall  not  be  able  to  flow 
into  and  out  of  the  cistern  at  the  same  time.  Every  such 
water-closet  shall  have  a  pipe  of  lead  from  the  said  cistern 
thereof  to  the  basin  of  the  water-closet  of  not  less  than 
one  and  a  quarter  inch  in  diameter,  and  weighing  not  less 
than  nine  pounds  to  every  lineal  yard  of  such  pipe.  Every 
such  water-closet  shall  be  provided  with  a  basin,  a  scat- 
terer,  a  weighted  lever,  a  pan,  and  a  trap. 
Self-acting  10.  Every  self-acting  or  pull  down  water-closet  or  soil- 
ctosets.  pan,  in  which  water  supplied  by  the  company  shall,  after 
the  expiration  of  six  calendar  months  from  the  confirmation 
of  these  regulations  by  the  justices,  be  used,  shall  have 
either  a  service  cistern  similar  to  that  hereinbefore  pre- 
scribed respecting  pan  water-closets,  or  a  double-valve 
lead  or  cast-iron  service  box,  such  service  box  to  be  fitted 
with  a  proper  cover  to  screw  on,  and  every  such  service 
cistern  or  service  box,  as  the  case  may  be,  shall  be  fitted 
with  a  boot  or  division,  two  alternating  valves,  and  a  lead 
pipe  similar  in  all  respects  to  the  boot  or  division,  alter- 
nating valves,  and  lead  pipe  hereinbefore  prescribed  re- 
specting pan  water-closets.  Every  such  self-acting  or 
pull  down  water-closet  shall  have  a  proper  wide  rim 
flushing,  basin  and  trap,  and  every  service  box  connected 
with  a  self-acting  or  pull  down  water-closet  shall  be  pro- 
vided with  a  ball-tap  not  exceeding  three-eighths  of  an 
inch  in  diameter. 
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11.  The  valves  in  every  pan,  self-acting,  or  pull  down  Vaives  and 
water-closet,  in  which,  water  supplied  by  the  company  water-° 
shall,  after  the  expiration  of  six  calendar  months  from  the 
confirmation  of  these  regulations  by  the  justices,  be  used, 

shall  be  worked  by  brass  rods,  at  least  three-sixteenths  of 
an  inch  in  diameter,  and  not  by  wires  or  chains.  No 
pipe  by  which  water  shall  be  supplied  by  the  company  to 
any  pan,  self-acting,  or  pull  down  water-closet  shall,  after 
the  expiration  of  such  period,  be  permitted  to  communi- 
cate directly  or  indirectly  with  any  part  of  any  such 
water-closet,  or  with  any  apparatus  connected  therewith, 
except  the  service  cistern  or  service  box  thereof.  _ 

12.  Every  bath,  in  which  water  supplied  by  the  com-  outlet  plug 
pany  shall,  after  the  confirmation  of  these  regulations  by 

the  justices,  be  used,  shall  be  provided  with  a  well-fitted 
and  perfectly  water-tight  ground  outlet,  plug,  or  cock. 

13.  No  overflow  or  waste  pipe  other  than  a  detective  or  Overflow  or 
warning  pipe  shall,  after  the  confirmation  of  these  regu-  to^Dath&l^^^ 
lations  b}^  the  justices,  be  made  or  attached  to  any  bath  in 

which  water  supplied  by  the  company  shall  be  used,  and 
every  overflow  or  waste  pipe  which  shall,  at  the  date  of 
such  confirmation,  be  attached  to  any  such  bath,  shall  be  re- 
moved or  permanently  closed  within  three  calendar  months 
next  after  the  company  shall  have  given  to,  or  left  at  the 
last  known  place  of  abode  of,  some  person  liable  to  pay 
for  the  water  supplied  to  such  bath,  notice  in  writing  re- 
quiring such  overflow  or  waste-pipe  to  be  removed  or  per- 
manently closed  ;  and  the  owner  of  any  bath  to  which  any 
other  overflow  or  waste-pipe  is  forbidden  shall,  at  all  times 
after  the  expiration  of  six  calendar  months  from  the  con- 
firmation of  these  regulations  by  the  justices,  maintain 
thereto  a  suitable  detective  or  warning  pipe  in  such  a 
position  outside  the  house  or  other  building  containing  the 
bath,  as  will  admit  of  the  discharge  of  water  from  such 
pipe  being  readily  seen  by  the  surveyor  of  the  company, 
and  the  position  of  such  pipe  shall  never  be  changed 
without  previous  notice  to  the  company. 

14.  Every  meter  which  shall,  after  the  expiration  of  six  Meters, 
calendar  months  from  the  confirmation  of  these  regulations 

by  the  justices,  be  used  for  the  measurement  of  water  sup- 
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plied  by  the  company,  shall  be  so  placed  as  to  be  capable 
of  inspection,  and  shall,  so  far  as  may  be  practicable,  be 
placed  in  a  situation  where  it  cannot  be  affected  by  frost, 
or  injured  by  any  other  means.  No  meter  shall,  after  the 
expiration  of  such  period,  be  used  for  the  measurement  of 
water  supplied  by  the  company  which  has  more  than  one 
separate  and  distinct  inlet-pipe  leading  from  the  service  or 
other  pipe  of  the  company  to  such  meter,  and  no  stop- 
cock, branch,  drawing- cock,  pipe,  or  other  outlet  or  ap- 
paratus, except  one  stop  cock  immediately  attached  to  the 
meter,  shall,  after  the  expiration  of  such  period,  remain  or 
be  attached  to  the  inlet-pipe  of  any  meter  used  for  the 
measurement  of  water  supplied  by  the  company,  unless 
%he  company  shall  direct  to  the  contrary  by  a  memorandum 
in  writing,  signed  by  the  surveyor  or  other  duly  autho- 
rised officer  of  the  company. 

In  witness  whereof  the  said  company  have  hereunto  set 
their  common  seal,  this  fourteenth  day  of  September,  one 
thousand  eight  hundred  and  sixty  nine. 

L.  S. 

We,  the  undersigned,  two  of  her  Majesty's  justices  of 
the  peace  in  and  for  the  borough  of  Sheffield,  assembled 
at  a  petty  session  of  the  peace  in  and  for  the  said  borough, 
on  the  request  of  the  company  of  proprietors  of  the 
Sheffield  Waterworks,  and  in  pursuance  of  the  provisions 
in  this  behalf  contained  in  '  The  Sheffield  Waterworks 
Act,  I860,'  have  examined  and  do  hereby  allow  and  con- 
firm the  above  written  regulations,  subject  to  the  modifi- 
cations, alterations,  and  variations  which  we  have  made 
'therein.  And  we  certify  the  same  accordingly.  Given 
'under  our  hands  this  nineteenth  day  of  February,  one 
thousand  eight  hundred  and  seventy. 

Thomas  Dunn. 
John  Jobson  Smith. 

wSlet''''  Metropolis  Water  Act,  1871,  it  was  enacted  that 

1871.  '  the  Board  of  Trade  might  require  a  constant  supply  of 
water  to  be  given  in  any  district  where  the  metropolitan 
authority  did  not  take  the  initiative,  or  where,  by  reason 
of  the  insufficiency  of  the  existing  supply  or  the  uiiwhole- 
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someness  of  the  water  in  consequence  of  its  being  im- 
properly stored,  the  health  of  the  inhabitants  was,  or  was 
likely  to  be,  prejudicially  affected  :  The  Board  of  Trade 
had  also  power  given  to  it  to  confirm  any  regulations 
made  by  the  companies  for  the  purpose  of  preventing  un- 
due consumption  or  contamination  of  water,  and  in  ac- 
cordance with  that  power  they,  on  the  16th  of  August, 
1872,  adopted  and  allowed  the  following  regulations: — 

Metropolis  Water. 

Regulations  under  the  'Metropolis  Water  Act,  1871,' 
presented  to  both  houses  of  Parliament  by  command  of 
Her  Majesty,  at  the  Council  Chamber,  Whitehall,  the  10th 
day  of  August,  1872.  Present :  The  Eight  Honourable 
Chichester  P.  Fortescue,  M.P. 

Whereas  it  is  provided  by  the  Metropolis  Water  Act,  Section  17. 
1871,  that  every  company  subject  to  the  provisions  of  that 
Act,  shall,  within  six  months  after  the  passing  of  the  said 
Act,  make  regulations  for  the  purposes  for  which  regula- 
tions may  be  made  under  the  authority  of  section  26  of  the 
Metropolis  Water  Act,  1852,  and  that  the  provisions  of 
that  section  shall  apply  also  to  the  preventing  of  undue 
consumption  or  contamination  of  water. 

And  whereas  by  the  said  Metropolis  Water  Act,  1871,  it  Section  22. 
is  further  provided  that  no  such  regulation  shall  be  of  any 
force  or  effect  unless  and  until  the  same  be  submitted  to 
and  confirmed  by  the  Board  of  Trade,  who  may  institute 
such  inquiry  in  relation  thereto,  as  they  shall  think  fit,  and 
who,  at  such  inquiry,  shall  hear  the  Metropolitan  Authority 
and  the  company,  if  desiring  to  be  heard,  and  the  said 
Board  shall,  if  they  think  fit,  or  if  requested,  nominate  and 
have  present  at  such  inquiry  to  advise  and  assist  them,  a 
competent  and  impartial  waterworks  engineer. 

And  whereas  it  is  by  the  said  last-mentioned  Act  also 
provided  that  no  such  regulations  shall  be  confirmed  by  the 
Board  of  Trade,  unless  notice  in  that  behalf  shall  have  been 
given  by  the  company  to  which  the  same  relates,  or  by  such 
person  as  the  Board  of  Trade  direct,  in  the  'London 
Gazette,'  and  in  two  daily  morning  newspapers  circulated 
within  the  limits  of  the  said  Act  one  month  at  least  before 
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tlie  inquiry,  and  that  one  montti  at  least  before  any  such 
inquiry  is  held,  a  copy  of  the  regulations  in  question  shall 
be  sent  by  such  company,  or  person,  to  the  office  of  the 
Metropolitan  Authority,  and  the  same  shall  for  one  month 
be  kept  open  during  office  hours  at  the  respective  offices  of 
the  Metropolitan  Authority  and  of  the  said  company,  to  the 
inspection  of  all  persons  without  fee  or  reward. 

And  whereas  the  Metropolitan  Water  Companies  and 
the  Tottenham  Local  Board  made  regulations,  in  accordance 
with  the  provisions  of  the  above-named  Act,  and  sub- 
mitted the  same  to  the  Board  of  Trade  for  confirmation, 
and  duly  advertised  and  deposited  the  same  with  the 
Metropolitan  Authorities. 

And  whereas  the  Metropolitan  Board  of  Works  and  the 
Corporation  of  the  city  of  London,  being  Metropolitan 
Authorities  under  the  said  last-mentioned  Act,  submitted 
objections  to  the  said  regulations,  and  it  was  deemed 
expedient  that  an  inquiry  should  be  held  in  relation  thereto. 

And  whereas  by  the  Board  of  Trade  Inquiries  Act,  1872, 
it  is  provided  that  wherever  in  any  Act  of  Parliament  it  is 
directed  that  an  inquiry  shall  be  held  or  instituted  by  the 
Board  of  Trade,  the  same  shall  be  deemed  to  have  been  duly 
held  or  instituted,  if  conducted  by  any  person  or  persons 
duly  authorised  in  that  behalf  by  the  president  of  the  said 
Board,  by  writing  under  his  hand  or  under  the  hand  of  one 
of  the  secretaries  of  the  said  Board. 

And  whereas  the  Board  of  Trade  under  the  powers  con- 
ferred upon  them  as  aforesaid,  appointed  the  Bt.  Hon,  Lord 
Methuen,  Henry  Whatley  Tyler,  Esq.,  late  Captain  Boyal 
Engineers,  and  Robert  Bawlinson,  Esq.,  C.E.,  C.B.,  to  hold 
an  inquiry  in  relation  to  the  regulations  so  submitted  to 
them  by  the  companies,  and  by  the  Tottenham  Local  Board. 

And  whereas  the  said  inquiry  has  been  held,  and  the  said 
Metropolitan  Authorities,  and  the  companies  and  the  Local 
Board  have  been  heard  at  the  inquiry. 

And  whereas,  as  the  result  of  such  inquiry,  it  has  appeared 
expedient  to  the  Board  of  Trade  to  allow  such  and  so  many 
of  the  said  regulations  as  are  contained  in  the  schedule 
hereto  annexed,  with  such  modifications  and  alterations  as 
are  shown  in  the  said  schedule. 
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Schedule  referred  to  in  the  above  Minute.    Regulations  made 
under  the  Metropolis  Water  Ad,  1871. 

1.  No  '  conimunication-pipe  '  for  the  conveyance  of  water  Place  of 
from  the  water- works  of  the  company  into  any  premises  SSm-pipe. 
shall  hereafter  be  laid  until  after  the  point  or  place  at 

which  such  '  communication- pipe '  is  proposed  to  be  brought 
into  such  premises  shall  have  had  the  approval  of  the  com- 
pany. 

2.  IS'o  lead  pipe  shall  hereafter  be  laid  or  fixed  in  or  Weight  of 

,       ,  •        p     XI  i?         •  •        lead  pipes. 

about  any  premises  lor  the  conveyance  oi  or  m  connexion 
with  the  water  supplied  by  the  company  (except  when  and 
as  otherwise  authorised  by  these  regulations,  or  by  the 
company),  unless  the  same  shall  be  of  equal  thickness 
throughout,  and  of  at  least  the  weight  following,  that  is  to 
say :— 


Internal  Diameter  of  Pipe 
in  Inches. 

Weight  of  Pipe  in  lbs.  per 
lineal  Yard. 

f-inch  diameter. 

t " 

1  „ 

H  „  „ 

5  lbs.  per  lineal  yard. 

6  „ 

'  2      "  '» 

9      J}  jj 
12  „ 
16  „ 

3.  Every  pipe  hereafter  laid  or  fixed  in  the  interior  of 
any  dwelling-house  for  the  conveyance  of,  or  in  connexion 
with,  the  water  of  the  company,  must,  unless  with  the 
consent  of  the  company,  if  in  contact  with  the  ground,  be 
of  lead,  but  may  otherwise  be  of  lead,  copper,  or  wrought 
iron,  at  the  option  of  the  consumer. 

4.  ISTo  house  shall,  unless  with  the  permission  of  the 
company  in  writing,  be  hereafter  fitted  with  more  than  one 
'  communication-pipe.' 

5.  Every  house  supplied  with  water  by  the  company 
(except  in  cases  of  stand  pipes)  shall  have  its  own  separate 
'  communication-pipe.'  Provided  that,  as  far  as  is  consis- 
tent with  the  special  Acts  of  the  company,  in  the  case  of  a 
group  or  block  of  houses,  the  water-rates  of  which  are  paid 
by  one  owner,  the  said  owner  may,  at  his  option,  have 


Interior 
pipes. 


No  more 
than  one 
communica- 
tion-|5ipe  to 
each  house. 

Every  house, 
with  certain 
exceptions, 
to  have  its 
own  commu- 
nication 
pipe. 
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No  house  to 
have  con- 
nexion with 
fittings  of 
adjoining 
house. 

Connexion 
to  be  by  fer- 
rule or  stop- 
cock. 


Material  and 
joints  of  ex- 
ternal pipes. 


No  pipe  to  be 
laid  through 
drains,  &c. 


Depth  of 
pipes  under 
ground. 


No  con- 
nexion with 


one  sufficient  *  communication-pipe '  for  such  group  or 
block. 

6.  No  house  suppHed  with  water  by  the  company  shall 
have  any  connexion  with  the  pipes  or  other  fittings  of  any 
other  premises,  except  in  the  case  of  groups  or  blocks  of 
houses,  referred  to  in  the  preceding  regulation. 

7.  The  connexion  of  every  '  communication-pipe '  with 
any  pipe  of  the  company  shall  hereafter  be  made  by  means 
of  a  sound  and  suitable  brass  screwed  ferrule  or  stop-cock 
with  union,  and  such  ferrule  or  stop-cock  shall  be  so  made 
as  to  have  a  clear  area  of  waterway  equal  to  that  of  a  half- 
inch  pipe.  The  connexion  of  every  '  communication-pipe  ' 
with  the  pipes  of  the  company  shall  be  made  by  the  com- 
pany's workmen,  and  the  company  shall  be  paid  in  advance 
the  reasonable  costs  and  charges  of  and  incident  to  the 
making  of  such  connexion. 

8.  Every  '  communication- pipe  '  and  every  pipe  external 
to  the  house  and  through  the  external  walls  thereof,  here- 
after respectively  laid  or  fixed,  in  connection  with  the 
water  of  the  company  shall  be  of  lead,  and  every  joint 
thereof  shall  be  of  the  kind  called  a '  plumbing  '  or  '  wiped' 
joint. 

9.  No  pipe  shall  be  used  for  the  conveyance  of,  or  in 
connexion  with,  water  supplied  by  the  company,  which  is 
laid  or  fixed  through,  in,  or  into  any  drain,  ashpit,  sink,  or 
manure-hole,  or  through,  in,  or  into  any  place  where  the 
water  conveyed  through  such  pipe  may  be  liable  to  be- 
come fouled,  except  where  such  drain,  ashpit,  sink,  or 
manure-hole,  or  other  such  place,  shall  be  in  the  unavoid- 
able course  of  such  pipe,  and  then  in  every  such  case 
such  pipe  shall  be  passed  through  an  exterior  cast-iron 
pipe  or  jacket  of  sufficient  length  and  strength,  and  of 
such  construction  as  to  afford  due  protection  to  the  water- 
pipe. 

10.  Every  pipe  hereafter  laid  for  the  conveyance  of,  or 
in  connexion  with,  water  supplied  by  the  company,  shall, 
when  laid  in  open  ground,  be  laid  at  least  two  feet  six 
inches  below  the  surface,  and  shall  in  every  exposed  situa- 
tion be  properly  protected  against  the  effects  of  frost. 

11.  No  pipe  for  the  conveyance  of,  or  in  connexion  with, 
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water  supplied  by  the  company,  shall  communicate  with  rainwater 
any  cistern,  butt,  or  other  receptacle  used  or  intended  to  ^'^^^p*^*^''^- 
be  used  for  rain-water. 

12.  Every  'communication-pipe'  for  the  conveyance  of  stop-vaive. 
water  to  be  supplied  by  the  company  into  any  premises 

shall  have  at  or  near  its  point  of  entrance  into  such  pre- 
mises, and  if  desired  by  the  consumer  within  such  premises, 
a  sound  and  suitable  stop-valve  of  the  screw- down  kind, 
with  an  area  of  water-way  not  less  than  that  of  a  half-inch 
pipe,  and  not  greater  than  that  of  the  '  communication - 
pipe,'  the  size  of  the  valve  within  these  limits  being  at  the 
option  of  the  consumer. 

If  placed  in  the  ground  such  '  stop-valve  '  shall  be  pro- 
tected by  a  proper  cover  and  '  guard-box.' 

13.  Every  cistern  used  in  connexion  with  the  water  Character  of 
supplied  by  the  company  shall  be  made  and  at  all  times  MiUapsT'^ 
maintained  Vfater- tight,  and  be  properly  covered  and  placed 

in  such  a  position  that  it  may  be  inspected  and  cleansed. 
Every  such  existing  cistern,  if  not  already  provided  with 
an  efficient  '  ball-tap,'  and  every  such  future  cistern  shall 
be  provided  with  a  sound  and  suitable  '  ball- tap  '  of  the 
valve  kind  for  the  inlet  of  water, 

14.  No  overflow  or  waste-pipe  other  than  a  '  warning-  waste  pipes 
pipe  '  shall  be  attached  to  any  cistern  supplied  with  water  ^oved  or 
by  the  company,  and  every  such  overflow  or  waste-pipe  f^tcMrarnin^' 
existing  at  the  time  when  these  regulations  come  into  pipes, 
operation  shall  be  removed,  or  at  the  option  of  the  con- 
sumer shall  be  converted  into  an  efficient  '  warning-pipe,' 

within  two  calendar  months  next  after  the  company  shall 
have  given  to  the  occupier  of,  or  left  at  the  premises  in 
which  such  cistern  is  situate,  a  notice  in  writing  requiring 
such  alteration  to  be  made. 

15.  Every  '  warning-pipe '  shall  be  placed  in  such  a  Arrange- 
situation  as  will  admit  of  the  discharge  of  the  water  from  wa?ning^- 
such  '  warning-pipe '  being   readily  ascertained  by  the 
officers  of  the  company.    And  the  position  of  such  '  warn- 
ing-pipe '  shall  not  be  changed  without  previous  notice  to 

and  approval  by  the  company. 

16.  No  cistern  buried  or  excavated  in  the  ground  shall  Buried  cis- 
be  used  for  the  storage  or  reception  of  water  supplied  by  hiStedl^^ 
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Butts  pro- 
hibited. 


Ordinary 
draw-tap. 

Draw-taps 
in  connexion 
with,  staud- 
pipes. 


Boilers, 
water-clo- 
sets, and 
urinals  to 
have  cis- 
terns. 


Water- 
closet  appa- 
ratus. 


Urinal- 
cistern 
apparatus. 


Watercloset 
down-pipes. 


Pipes  sup- 
plying 
watercloset 
to  communi- 


the  company,  unless  tlie  use  of  such  cistern  sliall  be  allowed 
in  writing  by  the  company. 

17.  No  wooden  receptacle  without  a  proper  metallic 
lining  shall  be  hereafter  brought  into  use  for  the  storage  of 
any  water  supplied  by  the  company. 

18.  No  draw-tap  shall  in  future  be  fixed  unless  the  same 
shall  be  sound  and  suitable  and  of  the  '  screw-down  '  kind. 

19.  Every  draw-tap  in  connexion  with  any  '  stand-pipe  ' 
or  other  apparatus  outside  any  dwelling-house  in  a  court 
or  other  public  place,  to  supply  any  group  or  number  of 
such  dwelling-houses,  shall  be  sound  and  suitable  and  of 
the  '  waste-preventer '  kind,  and  be  protected  as  far  as 
possible  from  injury  by  frost,  theft,  or  mischief. 

20.  Every  boiler,  urinal,  and  watercloset,  in  which  water 
supplied  by  the  company  is  used  (other  than  waterclosets 
in  which  hand  flushing  is  employed),  shall,  within  three 
months  after  these  regulations  come  into  operation,  be 
served  only  through  a  cistern  or  service-box  and  without  a 
stool-cock,  and  there  shall  be  no  direct  communication 
from  the  pipes  of  the  company  to  any  boiler,  urinal,  or 
watercloset. 

21.  Every  watercloset-cistern  or  watercloset  service-box 
hereafter  fitted  or  fixed  in  which  water  supplied  by  the 
company  is  to  be  used,  shall  have  an  ef&cient  waste- 
preventing  apparatus,  so  constructed  as  not  to  be  capable 
of  discharging  more  than  two  gallons  of  water  at  each 
flush. 

22.  Every  urinal- cistern  in  which  water  supplied  by  the 
company  is  used  other  than  public  urinal-cisterns,  or 
cisterns  having  attached  to  them  a  self-closing  apparatus, 
shall  have  an  efficient  '  waste-preventing  '  apparatus,  so 
constructed  as  not  to  be  capable  of  discharging  more  than 
one  gallon  of  water  at  each  flush. 

23.  Every  '  down-pipe  '  hereafter  fixed  for  the  discharge 
of  water  into  the  pan  or  basin  of  any  watercloset  shall  have 
an  internal  diameter  of  not  less  than  one  inch  and  a  quarter, 
and  if  of  lead  shall  weigh  not  less  than  nine  pounds  to 
every  lineal  yard. 

24.  No  pipe  by  which  water  is  supplied  by  the  company 
to  any  watercloset  shall  communicate  with  any  part  of  such 
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watercloset,  or  with  any  apparatus  connected  therewith, 
except  the  service- cistern  thereof. 

25.  No  bath  suppHed  with  water  by  the  company  shall 
have  any  overflow  waste  pipe,  except  it  be  so  arranged  as 
to  act  as  a  '  warning-pipe.' 

26.  In  every  bath  hereafter  fitted  or  fixed  the  outlet  shall 
be  distinct  from,  and  unconnected  with,  the  inlet  or  inlets  ; 
and  the  inlet  or  inlets  must  be  placed  so  that  the  orifice  or 
orifices  shall  be  above  the  highest  water  level  of  the  bath. 
The  outlet  of  every  such  bath  shall  be  provided  with  a 
perfectly  water-tight  plug,  valve,  or  cock. 

27.  No  alteration  shall  be  made  in  any  fittings  in 
connexion  with  the  supply  of  water  by  the  company  with- 
out two  days'  previous  notice  in  writing  to  the  company. 

28.  Except  with  the  written  consent  of  the  consumer,  no 
cock,  ferrule,  joint,  union,  valve,  or  other  fitting,  in  the 
course  of  any  '  communication-pipe,'  shall  have  a  waterway 
of  less  area  than  that  of  the  '  communication-pipe,'  so  that 
the  waterway  from  the  water  in  the  district-pipe  or  other 
supply-pipe  of  the  company  up  to  and  through  the  stop- 
valve  prescribed  by  Regulation  No.  12,  shall  not  in  any  part 
be  of  less  area  than  that  of  the  *  communication -pipe  ' 
itself,  which  pipe  shall  not  be  of  less  than  a  half-inch  bore 
in  all  its  course. 

29.  All  lead  '  warning- pipes '  and  other  lead  pipes  of 
which  the  ends  are  open,  so  that  such  pipes  cannot  remain 
charged  with  water,  may  be  of  the  following  minimum 
weights,  that  is  to  say  : — 


cate  with 
cistern  only. 

Batli  to  be 
without 
overflow 
pipe. 

Bath 

apparatus. 


Alterations 
of  fittings. 


Waterway  of 
fittings. 


Weight  of 
lead  pipes 
having  open 
ends. 


JL 

2 

3. 

4  5J 
1  „ 


inch  (internal  diameter) 
do. 
do. 


3  lbs.  per  yard. 

5 

7 


30.  In  these  regulations  the  term  '  communication -pipe  '  Definition  of 
shall  mean  the  pipe  which  extends  from  the  district  pipe  or  catS™p?pe. 
other  supply  pipe  of  the  company  up  to  the  '  stop  valve  ' 
prescribed  in  the  regulation  No.  12. 

31.  Every  person  who  shall  wilfully  violate,  refuse,  or  Penalties, 
neglect  to  comply  with,  or  shall  wilfully  do  or  cause  to  be 

done  any  act,  matter,  or  thing,  in  contravention  of  these 
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Antliorised 
oflRcer  may- 
act  for 
company. 


Existing 
fittings. 


Alf-eration 
or  repeal  of 
regulations. 


Water  for 
fires. 


Fire-plug. 


Future  con- 
stant supply. 


regulations,  or  any  part  thereof,  shall  for  every  such  offence, 
be  liable  to  a  penalty  in  a  sum  not  exceeding  hi. 

32.  Where  under  the  foregoing  regulations  any  act  is 
required  or  authorised  to  be  done  by  the  company,  the 
same  may  be  done  on  behalf  of  the  company  by  an  author- 
ised officer  or  servant  of  the  company,  and  where  under 
such  regulations  any  notice  is  required  to  be  given  by 
the  company  the  same  shall  be  sufficiently  authenticated 
if  it  be  signed  by  an  authorised  officer  or  servant  of  the 
company. 

33.  All  existing  fittings,  which  shall  be  sound  and 
efficient,  and  are  not  required  to  be  removed  or  altered 
under  these  regulations,  shall  be  deemed  to  be  prescribed 
fittings  under  the  '  Metropolis  Water  Act,  1871.' 

These  regulations  above  set  out  are  binding  until  a  metro- 
politan authority,  or  ten  consumers  of  the  water  supplied 
by  any  company,  apply  for  their  repeal  or  alteration,  when 
the  Board  of  Trade  may  appoint  a  competent  engineer  to 
enquire  into  and  report  to  it  as  on  the  expediency  of  re- 
pealing or  altering  them,  and  the  Board  of  Trade  may 
thereupon  make  such  further  regulations,  repeal,  or  altera- 
tions as  they  think  fit. 

When  a  company  supplies  water  'under  Parliamentary 
restrictions  in  any  district,  they  may  be  obliged  to  keep 
some  portion  of  their  service  continually  charged  with 
water;  thus,  in  Cheltenham,  for  purposes  of  prevention 
of  fire,  in  consequence  of  which  there  is  a  double  series  of 
mains :  one  always  full,  and  the  other  only  supplied  inter- 
mittently. There  is  on  all  companies  an  obligation  to  fix 
fireplugs  at  the  request  of  the  local  authority ;  the  ex- 
pense to  be  repaid  to  the  company.  Also  owners  and 
manufacturers  may  require  a  fireplug  at  a  convenient  dis- 
tance from  their  works  or  manufactory.  It  is  easj^  to 
foresee  that  at  no  distant  period  constant  service  will  be- 
come universal,  and,  as  the  evidence  would  appear  to 
prove,  with  the  result  of  ensuring  a  saving  rather  than  a 
loss  of  water,  seeing  that  constant  high  pressure  will 
necessitate  a  supervision  over  fittings  now  sadly  wanting, 
and  which  causes  great  leakage  and  loss,  which  only 
occurring  for  a  short  period  in  the  day  while  the  water  is 
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turned  on,  is  allowed  to  pass  unremedied  and  unheeded. 
The  ground  becomes  sodden,  the  foundation  of  the  house 
or  cottage  continual! j  wet,  and  in  towns  where  the  cesspool 
system  has  prevailed,  producing,  as  an  inevitable  result, 
disastrous  increase  in  sickness  and  mortality.  And  where, 
as  at  Norwich^  the  system  of  constant  supply  has  been  in 
operation  for  some  years,  hardly  more  than  one-third  of 
the  water  is  now  used  as  compared  with  that  wasted  under 
the  intermittent  system  previously  obtaining. 

Any  owners  or  occupiers  of  houses  may  demand  a  Right  of 

T        p        ,        p  T  I    •  owner  and 

supply  01  water  irom  any  company  under  certain  regu-  occupier  to 
lations,  but  the  amount  of  water-rate  they  would  pay  must  suppTy^ 
amount  at  least  to  one-tenth  of  the  expense  of  providing 
and  lying  down  the  pipes  to  give  the  required  supply. 
They  must  also  bind  themselves  to  take  the  supply  for 
three  successive  years  at  the  least.  But  companies  not 
under  the  Waterworks  Clauses  Act  are  not  bound  to  give 
or  continue  any  supply,  and  they  cannot  by  any  legal 
tribunal  be  compelled  to  do  so.  It  should  be  noticed  that  a 
supply  of  water  for  domestic  purposes  does  not  include  a  Water  for 
supply  of  water  for  cattle,  or  for  horses  or  carriages  which  pu^o^es. 
are  kept  for  sale  or  hire  by  a  common  carrier,  or  a  supply 
for  any  trade  manufacture  or  business,  or  for  watering 
gardens,  or  for  fountains,  or  for  any  ornamental  purpose. 
For  domestic  purposes,  any  owner  or  occupier  may  demand 
a  supply  in  any  street  where  the  mains  of  the  company 
are  laid,  having  paid  or  tendered  the  water-rate  which 
would  be  due  for  such  supply.  The  person  requiring  the 
supply  must  pay  for  the  service  pipe,  which  is  not  to  be 
more  than  half  an  inch  in  bore.  After  giving  six  days' 
notice,  the  consumer  may  discontinue  his  supply  and  take 
up  his  pipes,  but  if  he  does  any  damage,  he  will  have  to 
pay  the  amount  of  such  damage  as  compensation  to  the 
company.  Should  the  occupier  remove  the  pipes  without 
this  notice,  he  will  subject  himself  to  a  penalty  of  ^5. 
Where,  however,  the  annual  value  of  any  house  does  not 
exceed  ^10,  then,  under  similar  circumstances  to  those 
above  stated,  it  will  be  the  duty  of  the  company  to  provide 
and  lay  down  communication  pipes,  and  to  keep  them  in 
repair  ;  but  for  this  outlay  and  service  a  reasonable  annual 
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rent  may  be  charged.  The  pipes  and  fittings  remain  the 
property  of  the  company,  and  are  not  liable  to  distress  ; 
but  the  owner  of  the  house  may  at  any  time  make  them 
his  property  by  paying  their  cost  to  the  company. 

Owners  will  be  liable  for  payment  of  water  rates  where 
the  rateable  value  of  the  premises  is  below  £10.  All  such 
payments  in  the  first  instance  by  owners  instead  of  occupiers 
makes  no  disqualification  for  voting  on  the  part  of  the  occu- 
pier and  does  not  in  anyway  invalidate  any  franchise  to  which 
he  would  be  otherwise  entitled.  Water  companies  are  liable 
to  a  penalty  of  £\0  for  failing  to  supply  water  in  accordance 
with  the  Waterworks  Clauses  Acts,  and  may  further  be 
fined  £2  per  day  for  every  day  after  notice  to  them  in 
writing  of  their  default.  Besides  these  penalties,  if  any  one 
interested  complains  to  two  justices  that  any  reservoir  is 
in  a  dangerous  state,  the  justices  may,  after  enquiry,  order 
any  works  to  be  executed  to  put  the  reservoir  into  a  proper 
condition,  or  may  order  the  company  to  do  the  necessary 
work  under  a  penalty  of  £10  a  day,  during  which  the  work 
remains  undone.  On  the  other  hand,  a  penalty  not  exceed- 
ing £h  may  be  recovered  against  persons  neglecting  to 
provide  a  proper  cistern,  and  ball,  and  stop  cock,  or  allow- 
ing the  water  supplied  by  the  water  company  to  run  to 
waste.  The  company  are  authorized  to  send  their  officers 
to  inspect  the  fittings  of  any  person  supplied  with  water 
between  the  hours  of  9  a.m.  and  4  p.m.  to  examine  whether 
there  be  any  misuse  or  waste  of  water.  A  consumer  is  not 
allowed  to  supply  any  other  person  with  water  or  wilfully 
to  sufi'er  any  other  person  to  take  water  from  his  cistern  or 
pipe  unless  such  other  person  is  supplied  with  water  by  the 
company,  and  his  cistern  or  pipes  happen  without  his  default 
to  be  out  of  repair.  Any  person  unauthorized  taking  water 
is  liable  to  a  penalty  of  £10,  and  a  penalty  of  £b  is  enforced 
on  any  one  wilfully  injuring  any  of  the  works  of  a  water 
company.  There  are  also  penalties  for  allowing  apparatus  to 
be  out  of  repair  on  the  part  of  consumer.  For  trade  pur- 
poses water  is  often  supplied  by  meter  at  certain  rates  fixed 
in  the  special  Act.  As  yet  no  water  meter  is  sufficiently 
trustworthy  to  enable  water  to  be  supplied  for  general  pur- 
poses by  measurement.    What  has  been  witten  on  the 
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subject  of  water  supply  may  be  said  to  apply  exclusively  to  "^ater 
town  districts,  for  in  rural  districts  of  the  country  the  sup-  rural 
ply  is  often  defective  in  both  quality  and  quantity.  The 
Royal  Sanitary  Commissioners  report  '  In  connexion  also 
with  this  branch  of  the  subject  we  feel  bound  to  direct 
attention  to  the  evidence,  which  proves  the  wide  prevalence 
of  soakage  from  privies,  cesspool's  and  other  receptacles  into 
wells  ;  we  must  also  advert  to  the  necessity  of  not  permit- 
ting houses  to  be  occupied  in  country  districts  without  some 
supply  of  or  access  to  wholesome  water.' 

All  property  in  wells,  fountains,  and  pumps,  and  powers  Property  in 
in  relation  thereto,  in  any  sanitary  district,  will  belong  to 
the  sanitary  authority,  when  there  is  a  public  supply  of 
water  provided  by  them.    The  sanitary  authority  is  bound  Pnbiir; 

cisterns. 

to  maintain  all  existing  public  cisterns,  pumps,  wells,  and 
conduits  which  heretofore  have  given  a  gratuitous  supply 
of  water,  and  the  authority  may,  if  they  think  it  necessary, 
construct  any  number  of  new  cisterns,  pumps,  conduits, 
and  other  waterworks  for  the  gratuitous  use  of  any  persons  Gratuitous 
who  choose  to  carry  water  away,  not  for  sale  but  for  their  water! 
own  private  use,  and  the  sanitary  authority  may  supply 
with  water  gratuitously  any  public  baths  or  wash-houses. 

Sanitary  authorities  being  armed  with  great  powers  to  ^^g^J5^|j^"y 
prevent  injury  to  health  are  not  permitted  themselves  to  do  Authorities, 
anything  which  would  amount  to  a  nuisance,  they  must  not 
foul  any  watercourse  by  emptying  sewage  into  it,  and 
cannot,  on  account  of  convenience,  cause  the  sewage  to  flow 
into  any  stream  or  river,  if  injury  to  health  is  likely  to 
arise.  And  in  the  case  of  the  Thames  or  the  Lee  they  cannot  Thames 
allow  any  sewage  to  flow  into  any  stream  communicating  Aot.^^^^ 
with  those  rivers  within  a  distance  of  five  miles  from  the 
river  itself.    They  cannot  by  their  works  injuriously  affect  injimonsiy 
the  navigation  of  rivers  or  canals,  or  divert  or  diminish  an  righ?s.°^ 
supply  of  water  of  right  belonging  to  any  such  river  or 
canal,  and  if  by  the  construction  of  their  reservoirs  any 
mines  are  affected  as  to  their  working  they  will  have  to  pay 
compensation  in  manner  provided  for  by  the  Waterworks 
Clauses  Act.    It  has  been  already  noticed  that  any  supply 
taken  away  from  any  stream  will  necessitate  payment  to 
millowners  or  others  below  the  point  at  which  the  water  is 
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abstracted,  but  that  contemplates  the  possession  of  an 
Act  of  Parliament  authorising  the  taking.  "When  local 
authorities  proceed  under  their  general  powers  they  cannot 
injuriously  affect  the  supply,  quality,  or  fall  of  water  con- 
tained in  any  reservoir  or  stream,  or  any  feeders  of  sucb 
reservoir  or  stream  belonging  to  or  supplying  any  water- 
works established  by  Act  'of  Parliament,  or  in  cases  where 
any  company  or  individual  is  entitled  for  his  or  their  own 
benefit  to  the  use  of  such  reservoir  or  stream,  or  to  the  sup- 

Consent  of     ply  of  water  contained  in  such  feeders,  without  the  con- 
parties  ...  .  . 
interested.     sent  in  writing  of  the  company  or  corporation  in  whom  such 

water-works  may  be  vested,  or  of  the  persons  so  entitled 
to  the  use  of  such  reservoirs,  streams,  and.  feeders,  and 
also  of  the  owners,  in  cases  where  the  owners  and  parties 
so  entitled  are  not  the  same  persons.  Further,  the  works 
of  the  sanitary  authority  must  be  so  constructed  as  not 
to  interfere  with  any  sluices,  floodgates,  sewers,  groynes  or 
sea  defences  or  other  works  made  or  to  be  made  by  com- 
missioners of  sewers  appointed  by  the  Crown,  or  any 
works  of  drainage  and  improvement,  or  irrigation  of  land. 
They  cannot  interfere  with  any  lands  vested  inHer  Majesty's 
Secretary  of  State  for  War  without  a  written  consent  from 
these  parties  respectively.  Generally  they  must  not  in  the 
exercise  of  their  powers  injuriously  affect  any  person  or 
persons  having  rights  in  water  without  their  written  con- 
sent. On  the  other  hand,  the  sanitary  authority  is  charged 
with  the  preservation  of  the  quality  and  purity  of  the  water 
supplied  by  them,  and  of  the  water  supply  generally  in 
Injury  to  the  district.  Any  injury,  whether  wilfully  or  carelessly, 
done  to  their  waterworks  or  any  part  of  them — and  water- 
works will  be  taken  to  include  streams,  springs,  wells, 
pumps,  reservoirs,  cisterns,  tanks,  aqueducts,  cuts,  sluices, 
mains,  pipes,  culverts,  engines  and  all  machinery,  lands, 
buildings,  and  things  for  supplying  or  used  for  supplying 
water,  also  the  stock  in  trade  of  any  waterworks  company — 
any  undue  taking  of  water,  either  from  the  pipes  or  from 
the  streams  supplying  their  reservoirs  or  pipes,  or  any 
waste  occurring  from  negligence,  will  subject  to  penalties 
of  hi.  for  the  offence  and  20s.  for  every  day  of  its  continuance. 
Any  person  bathing  in  any  water  of  a  sanitary  authority, 
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or  any  pouring  of  filthy  matter  therein  is  subject  to  tlie 
same  penalties ;  while  any  fouling  of  water  by  gas  or  the 
refuse  of  gas  works  is  visited  by  very  heavy  penalties,  and 
the  sanitary  authority  has  power  to  lay  open  and  examine 
any  pipes,  conduits,  and  works  belonging  to  any  gas  com- 
pany, after  giving  twenty-four  hours'  notice,  in  order  to 
examine  any  pipes  from  which  any  gas  or  other  deleterious 
matter  is  supposed  to  be  escaping  or  to  have  escaped. 
Any  expenses  attendant  on  these  examinations  will  abide 
the  result ;  if  the  sanitary  authority  has  made  a  mistake 
they  will  have  to  pay  for  the  experiment  and  all  damages 
arising  therefrom  out  of  the  general  district  rates ;  but  if 
they  discover  a  leakage  causing  injury,  the  gas  company  will 
have  to  meet  all  the  expenses.  Water  pipes  may  be  moved  Alteration 
in  the  streets,  either  by  Local  Boards  or  other  companies  pipls?^^ 
with  parliamentary  power,  but  they  must  be  carefully 
replaced,  and  the  flow  of  water  must  not  be  obstructed 
from  flowing  as  freely  as  before  the  alteration.  Sanitary 
authorities  may  water  all  or  any  of  the  streets  or  roads  Watering 
within  the  district,  or  by  agreement  with  turnpike  trustees, 
any  turnpike  road  within  two  miles  of  the  centre  of  the 
town  or  place  within  the  district,  and  may  make  special 
rates  for  the  purpose,  but  it  is  better  to  charge  this  and 
similar  expenditure  on  the  General  District  Rates. 


I  2 
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Although  adequate  ligliting  of  streets  and  ways  is  a  most 
important  adjunct  to  sanitary  improvements,  there  is  no 
duty  cast  on  sanitary  authorities  to  provide  and  pay  for 
public  lights.  Neither  is  it  one  of  the  matters  over  which 
the  Local  Grovernment  Board  has  any  control,  or  in 
default  of  which  they  can  call  on  the  sanitary  authority, 
whether  in  town  or  country,  to  execute  works,  or  do  any 
act.  The  only  compulsory  duty  mentioned  in  the  Sanitary 
Act,  is  that  cast  on  the  owner  or  owners  of  new  streets,  when 
sewering,  paving,  &c.  is  ordered  by  the  sanitary  authority, 
and  which  is  included  in  the  term,  '  providing  means  of 
lighting,' — whatever  that  may  be.  Whether  it  means  pipes 
for  conveyance  of  gas,  or  lamp-posts,  and  lanterns  for  oil 
or  gas,  has  never  been  determined,  and  so  far  as  can  be 
learned,  such  provision  has  in  no  case  been  insisted  on. 
sanitary  authorities  have  the  power  to  contract  with  any 
company  or  person,  to  light  the  streets  and  public  roads 
and  places  in  their  district  with  oil  or  gas  for  any  period  not 
exceeding  three  years,  and  may  pay  out  of  the  general  dis- 
trict rates,  all  expenses  incurred  by  them  for  this  purpose. 
They  may  also  provide  all  lamps,  posts,  and  other  appa- 
ratus requisite  for  such  lighting ;  but  they  have  no  power 
themselves  to  take  up  the  streets  or  to  grant  permission  to 
other  persons  to  do  so,  for  the  purpose  of  laying  pipes  for 
the  conveyance  of  gas  for  private  lighting,  and  any  such 
interference  with  the  streets  is  a  public  nuisance,  and  the 
person  or  company  so  acting  may  be  indicted  for  nuisance, 
as  may  also  any  householder  giving  authority  to  any  person 
or  company  to  take  up  the  footway  in  front  of  his  house, 


PUBLIC  AND  PRIVATE  LIGHTING  117 


for  the  purpose  of  providing  him  with  a  supply  of  gas.  improve- 
The  requisite  authority  can  only  he  obtained  by  special  i^e^tActs. 
Act  of  Parliament,  or  provisional  order  under  the  Gas 
and  Water  Facilities  Act,  1870,  and  any  person  or  company 
acting  without  this  authority,  becomes  subject  to  great 
penalties.  Before  the  Public  Health  Act,  1848,  it  was  com- 
mon for  Town  Authorities  to  obtain  Improvement  Acts,  and 
in  these  Acts  there  was  very  generally  a  power  inserted  for 
the  Commissioners,  under  their  private  Act,  to  construct 
gas  works,  or  to  authorise  them,  to  grant  permission  to 
persons  to  establish  gas  works  for  public  supply,  and  in 
some  rare  cases,  for  private  supply  also  ;  but  this  power  was 
almost  exclusively  confined  to  towns  where  no  company  was 
already  in  existence  and  authorised  by  Parliament.    These  Alteration  of 
Acts  of  Parliament  were  generally  either  superseded  or  Sric'ts. 
more  or  less  altered  by  provisional  order  when  districts 
adopted  the  Public  Health  Acts ;  but  very  generally  the  power 
was  retained  by  the  Local  Board  to  construct  or  authorise 
the  construction  of  gas  works  ;  but  although  the  power 
was  retained,  it  has  been  but  in  very  few  cases  exercised  ; 
it  having  been  held  by  the  Local  Government  Acts  Of&ce 
and  by  the  Local  Government  Board,  that  gas  works  were  Gas  Works 
not  included  within  the  description  of  permanent  works  for  Sent^works. 
which  money  could  be  borrowed  under  the  provisions  of  the 
Public  Health  Acts ;  and  where  Local  Boards  are  the 
purveyors  of  gas  for  public  and  private  lighting,  it  has  very 
generally  been  by  purchase  of  the  works  of  some  authorised  Purchase  of 
company.      These  purchases   have   been   comparatively  takings, 
frequent  during  the  past  few  years,  and  there  is  a  growing 
desire  on  the  part  of  local  authorities  to  possess  them- 
selves of  gas  undertakings  in  order  themselves  to  supply  gas. 
When  a  sanitary  authority  thus  purchases  a  gas  work,  ^^^^^^^"^ 
the  money  for  the  purchase  is  either  borrowed  on  the  security 
of  the  general  district  rates,  or  the  shareholders  in  the  pur- 
chased undertaking  are  paid  in  annuities  secured  in  Hke 
manner.    But  the  power  to  do  this  must  be  conferred  by 
special  Act  of  Parliament,  as  there  is  no  power  to  transfer 
the  undertaking  of  a  gas  company  to  a  sanitary  authority,  or 
power  to  purchase  and  pay  for  the  works  without  special 
legislative  sanction.    As  the  money  of  the  ratepayers 
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generally,  is  thus  used,  there  should  be  an  equitable 
arrangement  as  to  price  to  be  charged  to  consumers  of  gas 
— for  it  would  be  manifestly  unfair  that  non-consumers 
should  reap  a  greater  share  of  benefit  by  the  acquisition  of  a 
large  amount  of  profit  going  in  diminution  of  their  rates, 
while  consumers,  who  had  equally  with  non-consumers 
contributed  to  purchase  and  shared  the  risk  of  the  under- 
taking, had  to  furnish  the  whole  of  the  profits  out  of  prices 
maintained  at  such  a  rate  as  to  secure  their  acquisition. 
This  will  be  more  clear  by  considering  the  present  position 
of  authorised  gas  companies.  The  Legislature  has  arrived 
at  the  definite  conclusion,  that  in  a  district  of  moderate 
area,  it  is  better  to  have  a  regulated  monoply  for  the  supply 
of  gas,  than  to  have  competition  which  has  been  found  in 
all  cases  to  work  in  the  long  run  disastrously  for  the 
general  interests  of  the  public.  In  return  for  granting  this 
monopoly  of  supply,  joined  to  the  right  of  taking  up  the 
streets  for  the  purposes  necessary  thereto,  the  profits  of  a 
gas  company  are  limited  to  a  certain  percentage  on  the 
capital  invested,  never  exceeding  10  per  cent.,  and  now 
generally  confined  to  7  per  cent.,  with  a  power  to  create  a 
reserve  fund  to  meet  extraordinary  demands  from  accidents, 
&c.,  and  to  neutralize  any  exceptionally  bad  year,  in  order 
that  the  limited  dividend  might  be  as  far  as  possible 
secured  out  of  a  price  fixed  by  the  Act  as  the  maximum  to 
be  charged  within  the  limits  of  the  Act. 

Beyond  the  price  so  limited  the  quality  of  the  gas  is 
prescribed,  and  a  power  of  supervision  is  given  to  gas  con- 
sumers by  which,  when  the  dividend  has  been  more  than 
earned,  the  company  is  obliged  to  reduce  the  price  to  its 
consumers,  whether  public  or  private.  Should  the  price 
be  unduly  maintained,  any  two  gas  consumers  may  appeal 
to  the  Court  of  Quarter  Sessions,  which  has  the  power  to 
appoint  an  accountant,  or  other  competent  person  not 
being  a  proprietor  of  gas  works,  to  examine  into  and  ascer- 
tain the  actual  state  and  condition  of  the  gas  undertaking ; 
and  the  Court  can  order  the  price  to  be  reduced,  so  that  it 
be  kept  only  at  such  a  rate  as  will  ensure  the  dividend 
provided  in  the  special  Act. 

But  it  will  be  at  once  seen  that  these  limitations  do  not 
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exist  when  a  local  authority  stands  in  the  place  of  a  com- 
pany carrying  on  its  undertaking  under  parliamentary 
sanctions ;  and  therefore  the  consumer  may,  unless  his 
claims  be  fairly  met,  be  placed  in  a  worse  position  when  a 
public  authority  supplies  gas  than  when  the  same  conditions 
are  fulfilled  by  a  private  company.    Subject  to  certain  ex-  Compulsory 
ceptions,  to  be  mentioned  hereafter,  no  company  is  bound  ^"^p^^* 
to  supply  gas  to  any  desiring  consumer,  or  to  continue  the 
supply  for  any  period.    In  this  respect  gas  is  like  bread,  or 
any  other  commodity  sold  by  a  tradesman,  who  need  not 
sell  if  he  does  not  wish  to  do  so.    And  the  same  rule 
applies  generally  to  water  supply.     In  the  same  way  a  gas  security, 
company  can  at  any  time  cut  off  their  supply  from  any 
premises,  however  long  antecedently  they  may  have  been 
lighted  with  gas  ;  and  may  also  decline  to  give  or  continue 
a  supply  except  security  be  given  for  payment.    In  some 
cases  a  gas  company  insist  also  on  an  incoming  tenant 
paying  any  arrears  of  the  outgoing  occupier.     This  is, 
however,  so  great  a  hardship  on  the  intending  consumer, 
that  it  is  now  very  rarely  insisted  on,  and  is  specially  pro- 
vided against  in  all  undertakings  established  since  the 
passing  of  the  Gas  Works  Clauses  Acts,  1871.    In  some 
private  Acts  there  is  a  provision  against  this  charge,  and 
also  enforcing  a  supply  of  gas  to  any  householder  requiring 
it  within  a  certain  distance  of  the  company's  mains,  and 
now  by  the  Gas  Works  Clauses  Act,  1871,  which  Act  is 
applied  to  every  new  undertaking,  and  also  by  direction  of 
the  Chairman  of  Committees  of  the  House  of  Lords,  incor- 
porated with  every  application  to  Parliament,   of  any 
company  seeking  for  further  powers,  it  is  provided  that 
any  person  within  twenty-five  yards  of  any  main  of  the 
company  shall  receive  a  supply  of  gas  at  a  certain  specified 
pressure.     This  pressure  is  fixed  by  the  special  Act,  which  Pressure  and 
also  prescribes  the  price,  illuminating  power,  and  quality 
of  the  gas,  and  provides  for  its  being  tested  in  such  a  Testing, 
manner  as  to  ensure  a  compliance  with  the  requirements  of 
the  Act.    The  quantity  of  gas  consumed  is  ascertained  by  Meters, 
a  meter,  either  wet  or  dry,  and  each  meter  is  subjected  to  fct!"*^^^ 
inspection,  and  must  be  certified  as  correct  by  an  official 
stamp.  For  the  purpose  of  examining  and  stamping  meters, 
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Courts  of  Quarter  Sessions  or  Town  Councils  may  appoint 
inspectors  of  meters  to  take  charge  of  stamps,  &c.,  and  to 

Meters  lit  by  examine  and  stamp  all  meters.  These  meters  may  either 
be  bought  by  the  consumer  or  will  be  supplied  by  the 
company,  who  are  empowered  to  charge  a  rent  for  their 
use  sufficient  to  cover  interest  on  their  first  cost  and  the 
sum  necessary  for  their  replacement,  as  they  wear  out  in  a 
few  years  and  become  incorrect  and  untrustworthy.  Gas 

Pujiic         to  the  public  lamps  may  either  be  supplied  by  measurement, 

lamps.  wiien  the  price  per  1,000  feet  is  to  be  agreed  on  or  fix:ed  by 
arbitration,  or  it  may  be  arranged  in  such  a  manner  as  rent 
for  so  many  hours'  lighting,  at  so  many  feet  an  hour,  in 
one  annual  sum ;  and  this  is  often  made  to  include  the  cost 
of  cleaning,   repairing,  lighting,  and  extinguishing  the 

Oomplaints.  lamps.  It  often  happens  that  complaints  are  made  as  to 
the  gas  supplied  to  the  public  or  the  private  consumer  not 
being  of  sufficient  illuminating  power,  or  being  of  bad 
quality,  or  smoky,  or  injuring  the  books  or  pictures  in  the 
rooms  in  which  it  is  employed.  In  all  such  cases  it  vnll  be 
well  to  look  carefully  at  the  fittings  used,  as  deposits  continu- 
ally take  place,  especially  in  the  smaller  pipes  and  about  the 
burners,  which  deposits  act  most  prejudicially  on  the  illumi- 
nating power  of  the  gas.  This  is  specially  the  case  in  frosty 
weather,  when  pipes  exposed  to  the  influence  of  the  cold  may 
become  entirely  choked.  It  must  also  be  remembered  that,  if 
gas  smokes,  the  burners  are  defective  ;  if  goods  are  injured 
in  rooms  in  which  it  is  employed,  it  is  from  want  of  ventila- 
tion ;  and  if  the  gas  be  impure,  a  small  slip  of  paper,  wetted 
with  a  solution  of  acetate  of  lead,  will  unmistakably  detect 
the  presence  of  sulphuretted  hydrogen.  There  may  be  other 
impurities  in  gas — ammonia  and  compounds  of  sulphur. 
These  are  to  be  tested  for  by  the  gas  examiner,  appointed 
now  in  all  Acts  of  Parliament ;  but,  as  of  necessity  the  use 
of  gas  equal  to  the  light  of  forty  or  fifty  candles  must 
necessitate  the  creation  of  considerable  heat  in  the  upper 
portions  of  the  room,  free  exit  for  the  heated  air  should 
always  be  provided ;  but,  if  the  supply  be  defective,  or  any 
impurity  is  suspected,  a  written  notice  should  at  once  be  ad- 
dressed to  the  company  supplying  the  gas,  and  in  most  cases 
a  ready  remedy  will  be  at  once  supplied.    Under  the  Gas 


PUBLIC  AND  TEIVATE  LIGHTING  121 


Acts  a  gas  examiner  may  be  appointed  by  tbe  local  authority 
periodically  to  test  the  gas  and  to  ensure  its  being  kept  up 
to  specified  illuminating  power  and  purity.    Nothing  will 
justify  any  gas  company  in  creating  a  nuisance,  and  severe 
penalties  attach  to  pollution  of  air,  earth,  or  water  by  any- 
thing done  in  the  exercise  of  the  powers  of  the  company. 
Gas  companies  may  now  obtain  the  requisite  powers  to  take  Nuisances 
up  streets  by  obtaining  a  provisional  order  from  the  Board  J^'^^^^^p^ 
of  Trade,  to  be  confirmed,  as  other  provisional  orders,  by  a  streets, 
subsequent  Act  of  Parliament;  and  having  obtained  this 
power,  they  will  be  able  to  do  all  acts  necessary  for  the 
carrying  on  of  their  business,  but  subject  to  reinstatement 
of  all  roads  and  streets,  and  an  interference  with  surface 
or ,  traffic,  which  shall  do  as  Httle  damage  as  possible.  On 
the  other  hand,  sanitary  authorities  and  other  incorporated 
companies  can  remove  and  alter  the  position  of  gas  pipes  ;  Aiteratiouof 
but  it  must  be  done  in  such  a  manner  as  shall  not  interfere 
with  the  flow  of  gas,  which  is  to  be  preserved  in  as  free  a 
manner  as  before  any  alteration.    Gas  supply  in  the  me-  Metropo- 
tropolis  only  differs  from  what  has  been  before  said  with  suppiy.'^^ 
respect  to  the  subject  generally,  that  the  whole  area  to  be 
lighted  is  so  districted  as  to  be  divided  between  several 
great  companies,  and  these,  by  amalgamation,  are  con- 
stantly becoming  smaller  in  number  and  larger  in  extent ; 
and  it  is  possible  that  at  no  distant  period  the  supply  on 
the  north  side  of  the  Thames  may  be  divided  between  two 
great  companies,  while  on  the  south  side  a  longer  period 
may  elapse  before  the  companies  there  existing  are  simi- 
larly absorbed  into  two  or  more  sources  of  supply. 

Where  the  Public  Health  Statutes  are  not  in  force,  that  p^^iic  light- 
is  in  all  districts  not  urban,  public  lighting,  if  desired  must  ^f^jj^.^^*^ 
be  provided  under  the  provisions  of  the  old  Lighting  and 
Watching  Act  of  Wilham  IV.  (1833).  This  provides  that 
any  parish  or  any  portion  of  a  parish,  by  the  votes  of  two- 
thirds  of  the  ratepayers  who  are  present  in  a  vestry  meet- 
ing, called  for  the  special  purpose  by  requisition  of  three  or 
more  ratepayers  to  the  churchwardens,  may  adopt  the 
Act. 

And  thereupon  the  churchwardens  are  to  call  a  meeting 
of  the  ratepayers,  that  is  of  persons  who  have  been  rated 
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for  tlie  relief  of  the  poor  for  tlie  whole  year  immediately 
preceding  the  meeting  and  who  have  paid  all  the  rates 
except  such  as  have  been  made  for  the  antecedent  six  weeks. 
Inspectors  of      The  meeting  is  to  appoint  inspectors  of  lighting  and 
lighting.       watching  who  have  power  to  direct  the  overseers  of  the 
parish,  or  part  of  the  parish,  in  which  the  Act  has  been 
adopted,  to  levy  rates  to  cover  the  expenses  incurred  in 
Fire  carryinsr  out  the  provisions  of  the  Act.     The  inspectors 

Engines,  ./     o  ^  i  r 

may  provide  and  keep  up  fire  engines,  and  are  empowered 
to  put  up  lamp  posts  and  provide  lamps  for  lighting  all 
the  roads,  streets,  and  places  in  their  district  with  gas,  oil 
or  otherwise  as  they  shall  think  necessary. 
Gas^orCa-  escaping  from  the  pipes  of  any  gas  undertaking  will 

wasting,  subjcct  Undertakers  to  penalties ;  also  allowing  any  inju- 
1833.  rious  matter  from  any  gas  working,  or  any  matter  or  sub- 

stance produced  in  making  or  supplying  gas  to  become 
a  nuisance,  also  any  fouling  of  water  either  by  gas  or  gas 
workings. 

Proceedings  for  these  offences  can  be  taken  either  under 
the  Nuisances  Removal  Acts,  the  Gas  Works  Clauses  Acts, 
the  Public  Health  Acts,  or  the  Waterworks  Clauses  Acts. 
It  will  not  be  sufl&cient  excuse  on  the  part  of  a  gas  com- 
pany to  allege  that  the  fouling  complained  of  was  not  done 
wilfally,  or  was  done  improperly  and  against  the  instruction 
of  the  directors  or  manager  of  the  company,  for  any  fouling 
or  other  of  the  above  enumerated  offences  will  be  visited  by 
penalties,  however  occasioned. 
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CHAPTER  VIII. 


NUISANCES. 


Anything  is  a  nuisance  at  Common  Law  whicli  infringes 
on  or  curtails  tlie  powers,  rights,  privileges  of  any  one. 
Thus,  it  is  a  nuisance  to  block  up  or  diminish  the  light  of 
any  window  when  a  right  to  use  the  window  has  been 
acquired  by  a  certain  length  of  user.  It  is  a  nuisance  to 
pollute  the  air  we  breathe  or  the  water  which  flows  in  any 
stream,  for  we  have  a  public  right  to  the  first  being  kept  in 
a  state  of  purity,  and  to  the  latter  when  flowing  in  private 
land  the  riparian  owner  has  a  right  that  it  shall  be  kept  free 
from  the  admixture  of  noxious  matter,  and  the  public  have 
a  right  in  all  flowing  water  that  it  be  kept  pure  ;  and  it  is 
a  nuisance  for  anyone  to  do  any  act  which  lessens  the 
enjoyment  of  any  matter  or  thing  in  which  there  can  be  any 
property.  There  are  many  things  which  may  be  done  on 
a  man's  land  which  are  perfectly  lawful  so  long  as  what  is 
done  is  confined  within  his  own  premises  :  for  example,  it 
may  be  necessary  in  the  carrying  on  of  a  business  or  occu- 
pation to  collect  a  large  quantity  of  water,  and  this  may  be 
no  nuisance  while  so  contained  and  confined,  but  if,  escaping, 
it  do  any  damage,  he  is  bound  at  his  peril  to  keep  it  where 
it  is  collected  and  in  safety ;  and  it  will  not  be  sufficient  to 
take  all  reasonable  and  prudent  precautions  in  order  to  keep 
it  in,  for  he  will  be  held  liable  for  whatever  results  from  the 
escape — and  this  is  equally  true  whether  it  be  *  beasts  or 
water  or  filth  or  stenches,'  But  under  the  Sanitary  Acts  the 
word  nuisance  has  a  more  restricted  meaning,  being  con- 
fined to  those  matters  which  are  injurious  to  the  public 
health.  Allowing  water  to  collect  on  a  railway  bridge  and 
to  drop  from  it  on  to  the  passengers  in  the  road  beneath  is 
a  nuisance,  as  it  lessens  the  enjoyment  of  the  way  to  the 
passers-by — but  inasmuch  as  it  is  not  directly  injurious  to 
health  it  is  not  a  nuisance  within  the  meaning  of  the  various 
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Sanitary  Acts.     It  may  be  more  correct  to  say  that  a 
nuisance  is  everywliere  the  same,  but  the  mode  of  proceed- 
ing to  remove  or  remedy  it  under  differing  circumstances  is 
different.    A  nuisance  may  be  so  limited  as  to  affect  only 
a  private  individual  in  his  private  capacity ;  the  remedy  is 
then  a  private  one — by  action  at  law  for  damages,  joined  to 
a  demand  for  an  injunction  to  restrain  its  commission  or 
continuance  in  the  future.    Or  it  may  be  of  a  public  cha- 
racter, affecting  the  mass  of  the  community,  when  an  indict- 
ment should  be  preferred  at  common  law ;  subsequently 
steps  maybe  taken  to  obtain  an  injunction.   But  under  the 
Sanitary  Acts  several  matters  are  enumerated  which  are  more 
or.  less  directly  or  indirectly  injurious  to  the  public  health, 
and  to  remove  these  various  summary  proceedings  are  to 
be  taken  in  accordance  with  the  provisions  of  the  various 
Acts  under  which  an  urban  or  rural  sanitary  authority 
obtain  their  power.    It  has  already  been  pointed  out  that 
by  the  almost  obsolete  court  leet  of  the  lord  of  the  manor 
all  common  law  nuisances  may  be  proceeded  against,  penal- 
ties obtained  against  the  wrong-doers,  and  steps  taken  to 
remove  the  nuisance.    And  it  is  by  the  authority  of  the 
common  law  that  injunctions  have  been  obtained  against 
local  sanitary  authorities  in  various  parts  of  the  country 
restraining  them  from  pouring  into  rivers  the  suUiage  of 
the  towns  and  cities  over  whose  health  they  are  the  ap- 
pointed guardians.    These  bodies  in  attempting  to  remove 
the  nuisance  at  their  door  have  committed  the  most  wide- 
spread injury,  polluting  one  of  the  main  requisites  of  health, 
and  bringing  discredit  on  all  sanitary  operations.  Under  the 
Nuisances  Removal  Acts  the  word  nuisance  includes  any 
premises  in  such  a  state  as  to  be  a  nuisance  or  injurious  to 
health ;  any  pool,  ditch,  gutter,  watercourse,  privy,  urinal, 
cesspool,  drain,  or  ashpit  so  foul  as  to  be  a  nuisance  or  inju- 
rious to  health ;  any  animal  so  kept  as  to  be  a  nuisance  or 
injurious  to  health ;  and  any  accumulation  or  deposit  which 
is  a  nuisance  or  injurious  to  health.    But  it  is  provided  that 
no  such  accumulation  or  deposit  as  shall  be  necessary  for  the 
effectual  carrying  on  of  any  business  or  manufacture  shall 
be  punishable  as  a  nuisance  under  this  section,  when  it  is 
proved  to  the  satisfaction  of  the  justices  that  the  accumu- 
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lation  or  deposit  has  not  been  kept  longer  than  is  necessary 
for  the  purposes  of  such  business  or  manufacture,  and 
that  the  best  available  means  have  been  taken  for  protecting 
the  public  from  injury  to  health  thereby. 

Under  the  Sanitary  Act,  1866,  this  definition  was  ex-  Nuisances 

.  f>       1  under  the 

tended  to  mean  any  house  or  part  of  a  house  so  over-  Sanitary 
crowded  as  to  be  dangerous  or  prejudicial  to  the  health  of 
the  inmates. 

Any  factory,  workshop,  or  workplace  not  already  under  Factories, 
the  operation  of  any  general  Act  for  the  regulation  of 
factories  or  bakehouses  not  kept  in  a  cleanly  state,  or  not 
ventilated  in  such  a  manner  as  to  render  harmless  as  far 
as  practicable  any  gases,  vapours,  dust,  or  other  impurities 
generated  in  the  course  of  the  work  carried  on  therein 
that  are  a  nuisance,  or  injurious,  or  dangerous  to  health, 
or  so  overcrowded  while  work  is  carried  on  as  to  be 
dangerous  or  prejudicial  to  the  health  of  those  employed 
therein. 

Any  fireplace  or  furnace  which  does  not  as  far  as  Fireplaces  or 
practicable  consume  the  smoke  arising  from  the  com- 
bustible used  in  such  fireplace  or  furnace,  and  is  used 
within  the  district  of  a  sanitary  authority  for  working 
engines  by  steam,  or  in  any  mill,  factory,  dyehouse, 
brewery,  bakehouse,  or  gas  works,  or  in  any  manufactory 
or  trade  process  whatsoever.  Any  chimney  (not  being  CMmneys 
the  chimney  of  a  private  dwelling  house)  sending  forth 
black  smoke  in  such  quantity  as  to  be  a  nuisance. 

Provided,  first,  that  in  places  where  no  enactment  is  in 
force  compelling  fireplaces  or  furnaces  to  consume  their 
own  smoke,  the  foregoing  enactment  as  to  fireplaces  and 
furnaces  consuming  their  own  smoke  shall  not  come  into 
operation  until  the  expiration  of  one  year  from  the  date  of 
the  passing  of  the  Act  (7th  August,  1866). 

Secondly,  that  where  a  person  is  summoned  before  the 
u  stices  in  respect  of  a  nuisance  arising  from  a  fireplace  or 
furnace  which  does  not  consume  the  smoke  arising  from 
the  combustible  used  in  such  fireplace  or  furnace,  the 
justices  may  hold  that  no  nuisance  is  created  within  the 
meaning  of  this  Act,  and  dismiss  the  complaint  if  they  are 
satisfied  that  such  fireplace  or  furnace  is  constructed  in 


smoke. 
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such  manner  as  to  consume  as  far  as  practicable,  having 
regard  to  the  nature  of  the  manufacture  or  trade,  all  smoke 
arising  therefrom,  and  that  such  fireplace  or  furnace  has 
been  carefully  attended  to  by  the  person  having  the  charge 
thereof.  Besides  these  direct  nuisances,  others  may  be 
reckoned  as  indirect,  such  as  unwholesome  food,  and  under 
the  head  of  common  nuisances,  according  to  Blackstone, 
are  all  offences  against  the  public  order  and  economical 
regimen  of  the  State,  being  either  the  doing  of  a  thing  to 
the  annoyance  of  all  the  king's  subjects,  or  the  neglecting 
to  do  a  thing  which  the  common  good  requires.  "  The 
tenth  section  of  the  Nuisances  Removal  Act,  1855,  provides 
for  the  persons  who  may  give  notice  of  a  nuisance.  They 
may  be  any  person  who  is  aggrieved  thereby,  or  the 
sanitary  inspector,  or  any  paid  officer  of  the  sanitary 
authority,  any  two  inhabitants  of  the  parish  or  place  to 
which  the  nuisance  relates,  the  reheving  officer  of  the 
union  or  parish,  any  constable  or  any  officer  of  the  con- 
stabulary or  police  force  of  the  district  or  place ;  if  the 
premises  be  a  common  lodging  house,  any  person  appointed 
for  the  inspection  of  common  lodging  houses.  Any  notice 
which  may  be  sent  to  the  sanitary  authority  should  be 
at  once  entered  in  the  presentment  book  by  the  inspector 
of  nuisances,  and  steps  at  once  taken  to  abate  the  nuisance. 
In  the  Nuisances  Removal  Act,  1855,  a  form  of  notice  is 
given,  which  may  be  used  by  persons  wishing  to  bring  a 
nuisance  under  the  notice  of  the  sanitary  authority ;  it  is 
in  the  words  following,  but  any  form  of  notice  is  suSicient 
if  set  out  with  sufiicient  distinctness  to  enable  the  sanitary 
authority  to  discover  the  site  and  character  of  the 
nuisance : — 

Form  (  ). 

NOTICE  OF  NUISANCE. 

To  the  8fc.  Sfc,  Sanitary  Autliority. 

I  (or  we)  (the  person  aggrieved  by  the  nuisance  herein- 
after described),  (or  the  undersigned  and  described  inhabi- 
tant, householder,  sanitary  inspector,  &c.)  do  hereby  give 
you  notice,  that  there  exists  in  or  upon  the  (dwelling 
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house,  yard,  &c.)  situate  at  (gi'^e  here  such, 

description  as  may  be  sufficient  to  identify  the  premises)  in 
the  parish  of  in  your  district,  under  the 

Nuisances  Removal  Act,  1855,  the  following  nuisance — 
(here  describe  the  nuisance)  (thus — a  dwelling  house  or 
building  a  nuisance  or  injurious  to  health  for  want  of  a 
privy  or  drain,  or  sufficient  means  of  ventilation,  or  so 
dilapidated  or  so  filthy  as  to  be  a  nuisance  or  injurious  to 
health,  or  a  drain  or  ditch  so  foul  as  to  be  a  nuisance 
or  injurious  to  health,  or  an  accumulation  of  &c.  &c., 
which  is  a  nuisance  or  injurious  to  health,  or  swine  so  kept 
as  to  be  a  nuisance  or  injurious  to  health),  and  that  such 
nuisance  is  caused  by  (here  name  the  person,  if  known,  or 
add,  by  some  person  unknown.) 

Dated  this  day  of  187  . 

(Signed) 

The  Sanitary  Act  of  1866  made  another  and  most  impor-  overcrowd- 
tant  extension  of  nuisance  by  including  in  it  overcrowding,  ^"^* 
but  it  must  be  observed  that  no  proceedings  can  be  taken 
under  the  Act  unless  the  overcrowding  take  place  from  more 
than  one  family  being  the  occupants  of  the  house.  The  29th 
-  section  of  the  Nuisances  Removal  Act  provides  that  whenever 
the  Medical  Officer  of  Health,  if  there  be  one,  or  if  none, 
whenever  two  qualified  medical  practitioners  shall  certify 
to  the  local  authority  that  any  house  is  so  overcrowded  as 
to  be  dangerous  or  prejudicial  to  the  health  of  the  inhabi- 
tants, and  the  inhabitants  shall  consist  of  more  than  one 
family,  the  local  authority  shall  cause  proceedings  to  be 
taken  before  the  justices  to  abate  such  overcrowding, 
and  the  justices  shall  thereupon   make  such  order  as 
they  think  fit  and  the   person   permitting  such  over- 
crowding shall  forfeit  a  sum  not  exceeding  forty  shillings. 
In  districts  where  the  Secretary  of  State,  that  is  now  the  Lodging- 
Local  Government  Board,  have  directed  the  enactment  to  5?ban  Sni- 
be  in  force  either  in  the  City  of  London,  or  any  district  or  tSsf^^" 
parish  within  the  area  presided  over  by  the  Metropolitan 
Board  of  Works — or  any  municipal  borough,  or  of  any 
place  under  the  Local  Government  Act,  1858,  or  any  local 
improvement  Act,  or  any  city  or  town  containing,  according 
to  the  census  for  the  time  being  in  force,  a  population  of  not 
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less  than  5,000  inhabitants,  after  notice  to  that  effect  in 
Regulations,  the  London  Gazette,  the  sanitary  authority  may  make  re- 
gulations— 

1.  For  fixing  the  number  of  persons  who  may  occupy  a 
house  or  part  of  a  house,  which  is  let  in  lodgings  or  occu- 
pied by  members  of  more  than  one  family. 

2.  For  the  registration  of  houses  thus  let  or  occupied  in 
lodgings. 

3.  For  the  inspection  of  such  houses  and  the  keeping  the 
same  in  a  cleanly  and  wholesome  state. 

4.  For  enforcing  therein  the  provision  of  privy  accommo- 
dation and  other  appliances  and  means  of  cleanliness  in  pro- 
portion to  the  number  of  lodgings  and  occupiers  and  the 
cleansing  and  ventilation  of  the  common  passages  and  stair- 
cases. 

5.  For  the  cleansing  and  lime- whiting  at  stated  times  of 
such  premises. 

These  provisions  are  to  apply  to  common  lodging  houses 
within  the  meaning  of  the  Common  Lodging  House  Acts. 
They  are  to  be  enforced  by  penalties  not  exceeding  40s.  for 
any  one  offence,  with  additional  penalty  not  exceeding  205. 
for  every  day  during  which  the  offence  continues,  and  two 
offences  of  overcrowding  or  cellar  dwelling  occurring  with- 
in three  months  may  lead  to  the  permanent  closing  of  the 
premises  by  the  sanitary  authority. 

Having  received  notice  of  the  existence  of  a  nuisance  on 
any  premises,  it  will  be  necessary  to  examine  into  the  com- 
plaint, and  for  this  purpose  the  sanitary  authority,  or  any 
of  their  officers,  may  demand  to  enter  and  inspect  the  same 
between  nine  in  the  morning  and  six  in  the  evening.  If 
entry  is  refused,  notice  is  to  be  served  on  the  party  re- 
fusing to  the  effect  that  application  will  be  made  to  a  jus- 
tice to  get  an  order  under  his  hand  requiring  the  person 
having  custody  of  the  premises  to  admit  the  sanitary  au- 
thority or  their  officer.  The  justice  having  heard  on  oath 
evidence  that  there  is  reasonable  ground  for  believing  a 
nuisance  to  exist,  can  then  grant  his  order,  and  the  entry 
can  then  be  made — either  to  ground  further  proceedings, 
to  examine  the  premises,  to  ascertain  the  course  of  drains, 
or  inspect  works  ordered  by  justices  to  be  executed :  and 
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further  they  may  enter  and  remove  or  abate  a  nuisance  in  , 
case  of  non-comphance  or  an  infringement  of  the  order 
of  justices;  or  to  inspect  or  examine  any  carcase,  meat  .  . 
ponltiy,  game,  flesh,  fish,  fruit,  vegetables,  corn,  b^ad,  IVr^' 
flour  on  the  premises.    They  may  do  this  at  all  reasonable 
hours,  or  at  such  hours  as  the  business  is  carried  on  on  the 
premises,  without  any  previous  notice.    Having  thus  en- 
quired  into  and  ascertained  the  existence  of  a  nuisance 

notice  on  tr*"' tJ^^"         -  to 
notice  on  the  person  who  causes  the  nuisance,  or  upon  ^'^'^  ' 

whose  premises  it  exists,  to  abate  it  to  the  satis'faction  of  ~ 

i  cffn'r     '^''^'"^J  This  notice  should  Ttae. 

specify  a  time  withm  which  the  nuisance  is  to  be  removed 
or  abated  or  discontinued.  Should  the  time  expire  and  the  Co™p„,sory 
nuisance  continue,  then  another  notice  should  be  served  on 
the  defaulting  party  informing  them  that  compulsory  pro- 
ceedmgs  will  be  taken,  aud  a  summons  should  then  be  ob- 
tamed  from  a  justice  by  the  inspector  of  nuisances,  re- 
quu-mg  the  persons  by  whose  act,  default,  permission,  or 
suff'eranoe  the  nuisance  has  arisen  or  continues,  or  if  the 
person  cannot  be  found,  then  on  the  owneror  occupier  of  the 
premises  on  which  the  nuisance  arises,  to  appear  before  two  . 
justices  m  petty  sessions,  in  order  that  the'Lmp  W  miy 

t^7^e:  If  t^^^i-tioes^re  satisfied  rHn.. 

tiiat  the  nuisance  still  exists,  or  if  removed,  is  likelv  to  be  ""^''""^ate 
renewed,  they  are  to  make  an  order  in  writing  under  their 
hands  and  seals  requiring  the  removal  of  the  nuisance,  with 
all  costs  incurred  up  to  the  time  of  making  the  order  The 
order  of  the  justices  may  require  the  person  on  whom  it  is 
Diade  to  provide  sufiioient  privy  accommodation,  means  of  Priv^ac 
drainage,  or  ventilation,  or  to  make  safe  or  habitable  or  to  f™"""""- 
have  cleanse,  whitewash,  disinfect,  or  purify  the  pr;mises 
winch  are  a  nuisance  or  injurious  to  health,  or  any  part  of  r„  • 
the  premises,  or  to  drain,  empty,  cleanse,  fill  up,  amend  or  ~ 
remove  the  injurious  pool,  ditch,   gutter,  watercourse, 
pnvy,  urmal,  cesspool,  drain,  or  ashpit  which  is  a  nuisance 
or  injurious  to  health,  or  to  provide  a  substitute  for  any  of 
tliese,  or  to  carry  away  the  accumulation  or  deposit  which 
'S  a  nuisance  or  injurious  to  health,  or  to  provide  for 
Cleanly  and  wholesome  keeping  of  any  animal,  or  to  remove 
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the  animal  if  it  be  impossible  to  keep  it  without  creating  a 
nuisance,  and  generally  to  do  whatever  is  necessary  to  abate 
the  nuisance  within  a  time  to  be  specified  in  the  notice. 
They  may  also  by  their  order  prohibit  any  act  likely  to 
cause  the  recurrence  of  the  nuisance  complained  of.  They 
may  prohibit  the  use  of  any  premises  as  a  human  habita- 
tion, and  after  having  made  such  order,  they  may,  when 
they  are  satisfied  that  the  house  has  been  so  cleansed  or 
repaired  as  to  be  fit  for  habitation,  make  another  order 
from  the  date  of  which  the  house  may  be  again  let  or  in- 
habited. Any  one  acting  in  defiance  of  the  order  of  the 
justices  may  be  fined  205.  per  day  during  which  he  acts  con- 
trary to  such  orders,  and  ten  shillings  a  day  while  he  declines 
to  do  any  act  ordered  by  the  justices.  After  obtaining  the 
order  of  the  justices,  the  sanitary  authority  can  itself  enter 
the  premises,  either  to  remove  or  abate  the  nuisance  con- 
demned or  prohibited,  and  recover  the  costs,  not  exceeding 
one  year's  rack  rent  of  the  premises,  either  by  action  in  a 
court  of  law  or  in  the  county  court,  or  summarily  before 
justices,  upon  summons.  The  justices  can  divide  the 
penalties  and  costs  between  various  parties  in  any  manner 
they  may  deem  reasonable  ;  they  may  excuse  persons  on 
the  ground  of  poverty  or  other  special  circumstances ;  or 
if  they  consider  a  complaint  made  by  the  sanitary  authority 
to  have  been  unfounded  or  vexatious,  they  may  condemn 
the  authority  to  pay  the  costs  incurred  by  the  party  against 
whom  the  complaint  is  made,  or  any  part  thereof.  If 
structural  works  are  required  in  order  to  abate  a  nuisance, 
the  justices  may  order  such  works  to  be  executed  under  the 
direction  of  the  sanitary  authority;  but  there  is  a  power  of 
appeal  to  the  Quarter  Sessions  against  such  order,  and,  in- 
deed, against  any  order  under  these  Acts  ;  and  the  order  will 
stand  over  if  the  person  against  whom  the  order  has  been 
made  within  seven  days  takes  the  necessary  steps  to  have  the 
appeal  heard  and  determined.  If  in  any  of  these  cases  the 
person  by  whose  act  or  default  the  nuisance  has  arisen,  or 
the  owner  or  occupier  of  the  premises,  cannot  be  found,  the 
sanitary  authority  can  have  the  order  addressed  to  and 
executed  by  them,  and  the  cost  defrayed  out  of  the  sanitary 
rafces.  If  any  manure  or  other  thing  remain  in  the  hands  of 
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the  sanitary  authority  after  abating  the  nuisance,  they  may 
sell  it  by  public  auction  after  not  less  than  five  days'  notice,  sale  of 
unless  the  delay  would  be  injurious  to  health,  when  an 
order  for  the  immediate  sale  or  destruction  of  the  material 
may  be  made  by  the  justices.    Any  money  resulting  from  Surplus  to  be 
such  a  sale  may  be  appropriated  in  payment  of  the  costs  ownerr^  ^ 
and  expenses  incurred  by  the  sanitary  authority ;  any 
surplus  is  to  be  paid  over,  on  demand,  to  the  owner  of  the 
material,  whatever  it  may  be.    As  surveyors  of  highways, 
the  urban  sanitary  authority,  and  in  rural  districts  the  Cleansing 
surveyor  of  highways,  may  make  scour,  cleanse,  and  keep 
open  all  ditches,  gutters,  drains,  or  watercourses  in  and 
through  any  lands  or  grounds  adjoining  or  lying  near  to 
any  highway,  upon  paying  to  the  owner,  if  they  are  not 
waste  or  common,  for  any  damage  done.     Should  any  Payment  of 
ditch,  gutter,  drain,  or  watercourse  used,  or  partly  used,  for  owS^ 
the  conveyance  of  water,  filth,  se  wage  or  other  matter  from  Ditches  re- 
any  house,  buildings,  or  premises,  be  a  nuisance,  the  sani-  ouSetf. 
tary  authority,  if  they  think  it  necessary,  are  required  to  lay 
down,  either  partly  or  entirely,  a  new  sewer,  and  to  keep  it 
in  good  repair  ;  they  can  enter  lands  for  this  purpose,  and 
can  assess  all  lands  and  buildings,  to  pay  either  at  once  or  Assessment 
in  payments  spread  over  a  term  of  years,  the  amount  ex-  ^^J^^^i^i'^ss, 
pended  by  them  for  this  purpose.    Should  the  sewer,  &c.,  joint  work, 
be  within  the  jurisdiction  of  different  sanitary  authorities, 
then  each  authority  can  levy  for  the  share  of  the  expenses 
within  its  own  jurisdiction  which  corresponds  to  the  pro- 
portions of  work  executed  by  each.    The  assessment  is 
Hmited  to  one  shilling  in  the  pound  on  the  rateable  value 
of  the  premises. 

Besides  the  nuisances  before  enumerated,  if  the  medical  Nuisances 

_  _  ^  from  candle 

officer  of  health,  or  any  two  medical  practitioners,  or  if  ten 
inhabitants  report  to  the  sanitary  authority  that  any  candle- 
house,  melting-houses,  melting-place  or  soap-house,  or  any 
building  or  place  for  boiling  offal  or  blood,  or  for  boiling, 
burning,  or  crushing  bones,  or  any  manufactory,  building, 
or  place  used  for  any  trade,  business,  process,  or  manufac- 
tory causing  effluvium,  is  a  nuisance  or  injurious  to  the 
health  of  the  inhabitants  of  the  neighbourhood,  the  sanitary 
authority  are  to  obtain  a  summons  against  the  parties, 
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causing  them  to  appear  before  two  justices  in  petty  sessions ; 
and  if,  upon  enquiry,  it  appear  that  the  trade  or  business 
carried  on  by  the  person  complained  against  is  a  nuisance, 
or  causes  any  effluvium  injurious  to  the  health  of  the  inha- 
bitants of  the  neighbourhood,  and  that  such  person  shall 
not  have  used  the  best  practicable  means  for  abating  such 
nuisance,  or  preventing  or  counteracting  such  effluvia,  the 
owner  or  occupier,  or  any  person  employed  by  the  owner 
or  occupier,  maybe  find  hi.  or  not  less  than  forty  shillings ; 
and  upon  a  second  conviction,  10  L ;  and  for  each  subsequent 
conviction,  double  the  amount  of  the  penalty  imposed  for 
the  preceding  conviction,  up  to  200Z.  The  justices  may  sus- 
pend their  final  determination,  and  the  person  convicted  may 
appeal  ag-ainst  such  conviction,  or,  at  the  very  commence- 
ment of  the  proceedings,  may  object  to  the  jurisdiction  of 
the  magistrates  ;  upon  which  the  sanitary  authority  must 
take  proceedings  in  law  or  equity  in  the  superior  courts  for 
preventing  or  abating  the  nuisance  complained  of.  This 
provision  only,  however,  applies  to  the  district  of  an  urban 
sanita^ry  authority.  After  giving  a  public  notice,  calling  on 
persons  periodically  to  remove  manure,  &c.,  from  stables  or 
mews,  any  person  who  neglects  to  do  so  will  be  liable  to  a 
penalty  of  twenty  shillings  a-day  for  every  day  that  the 
manure  is  allowed  to  accumulate.  This  provision  also  only 
applies  to  urban  sanitary  districts. 

The  inspector  of  nuisances  is  bound  from  time  to  time 
to  make  inspection  of  the  district,  and  to  exercise  the  vari- 
ous powers  for  abatement  and  prevention  of  the  nuisances 
before  enumerated.  In  doing  this  he  will  be  aided  and  di- 
rected by  the  medical  officer  of  health,  and  must  be  in 
continual  communication  with  the  clerk  and  surveyor  to 
the  sanitary  authority  in  order  to  secure  their  help  and 
advice.  Should  the  sanitary  authority  make  default  in 
thus  carrying  out  their  duties,  the  Local  Government  Board 
may  authorise  the  chief  officer  of  police  to  discharge  the 
duties,  but  he  will  not  be  able  to  enter  any  house  or  part 
of  a  house  held  as  a  dwelling  without  the  consent  of  the 
occupiers,  or  without  the  warrant  of  a  justice  of  the  peace. 

The  sanitary  authority,  upon  the  certificate  of  any 
legally  qualified  medical  practitioner,  may  order  any  house 
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or  any  articles  therein  to  be  cleansed  and  disinfected  in 
order  to  prevent  or  clieck  infectious  or  contagious  disease ; 
and  if  the  order  is  not  obeyed,  may  do  the  work  them- 
selves, charge  the  expenses  on  the  person  in  default,  and 
recover  penalties  of  not  less  than  one  shilling,  and  not  ex- 
ceeding ten  shillings,  for  every  day  in  v^hich  there  is 
default.  If  the  persons  are  too  poor  to  pay,  the  sanitary 
authority  may  themselves  do  what  is  necessary.  They 
may  farther  provide  a  proper  place  for  disinfecting  clothes 
and  bedding,  and  disinfect  them  free  of  charge,  and  may 
also  provide  carriages  to  convey  infected  persons  either  to 
hospitals  or  to  their  own  houses,  and  pay  the  expenses  in- 
curred in  such  conveyance.  If  any  person  suffering  from 
any  dangerous  infectious  disease  enter  any  public  convey- 
ance without  previously  notifying  to  the  driver  that  he  is 
so  suffering,  he  will  be  liable  to  a  penalty  of  £5  and  all  the 
costs  to  which  the  owner  or  driver  may  be  put  in  conse- 
quence. 'No  owner  or  driver  is  obliged  to  carry  a  person 
so  suffering  until  they  shall  have  been  paid  a  sum  neces- 
sary to  cover  any  losses  or  expenses  to  which  they  may .  be 
put  in  consequence  of  such  conveyance.  If  any  person  has 
been  carried  in  any  public  conveyance,  it  must  be  at  once 
properl}^  disinfected,  or  the  owner  or  driver  may  be  fined 
any  sum  not  exceeding  £5. 

Persons  suffering  under  these  diseases  may  be  removed 
to  a  hospital,  if  there  be  one  provided  by  the  sanitary  au- 
thority— when  the  sick  person  is  without  proper  lodging  or 
accommodation  or  lodged  in  a  room  occupied  by  more  than 
me  family  ;  or  being  on  board  any  ship  or  vessel.  For 
his  purpose  the  sanitary  authority  may  themselves  pro- 
vide  hospitals  either  separately  or  in  conjunction  with 
)ther  sanitary  authorities,  or  may  enter  into  arrangements 
ith  the  managers  of  hospitals  for  the  reception  of  any 
uch  persons  within  a  sanitary  district  by  making  an 
nnual  payment  or  otherwise.    Any  person  who  wilfully 
xposes  himself  in  any  street,  public  place,  or  public  con- 
ey ance  while  labouring  under  any  infectious  disease,  or 
ny  person  exposing,  selling,  or  transmitting  any  infected 
lothes  or  bedding,  may  be  fined  £5.    This  does  not  apply 
0  clothes  transmitted  for  the  purpose  of  disinfection.  If 
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any  innkeeper  or  other  person  knowingly  let  any  room  or  part 
of  a  house  in  wMcli  there  has  been  any  person  suffering  from 
any  infectious  disease  without  having  first  thoroughly  disin- 
fected the  room,  &c.,  to  the  satisfaction  of  a  quahfied  medical 
practitioner,  he  will  be  liable  to  a  penalty  not  exceeding  £20. 

Akin  to  these  powers  are  those  given  in  the  Sanitary 
Act,  1866,  to  the  sanitary  authority  to  provide  places  for 
the  reception  of  dead  bodies,  to  prevent  them  acting  injuri- 
ously on  the  health  of  other  inmates  of  the  house  in  which 
the  sick  person  has  died,  and  where,  from  limited  accom- 
modation, it  is  desirable  the  dead  should  not  remain  among 
the  living.  The  sanitary  authority  is  also  empowered  to 
provide  places  where  post-mortem  examinations  may  be 
made  when  required. 

It  is  important  to  the  exercise  of  these  powers  of  the 
sanitary  authority  to  note  that  with  the  sanction  of  the 
Local  Government  Board  they  may  lay  down  rules  for  re- 
moval to  hospitals  of  any  persons  who  are  ill  onboard  ship  of 
any  infectious  disorder,  but  where  there  is  a  port  authority 
under  the  Public  Health  Act  of  1872,  such  powers  may  be 
executed  by  that  authority.  These  laws  with  respect  to 
nuisances  are  permanently  in  operation,  but  there  are 
others  which  can  be  put  in  force  by  the  Local  Government 
Board  in  sections  where  any  part  of  the  country  is  threat- 
ened with,  or  is  affected  by,  any  formidable  epidemic,  en- 
demic, or  contagious  disease.  These  relate  to  the  speedy 
interment  of  the  dead,  house-to-house  visitations,  and  for 
the  dispensing  of  medicines  and  affording  medical  aid  to 
persons  exposed  to  the  influences  before  mentioned.  In 
order  to  carry  out  these  purposes,  the  sanitary  authority 
may  appoint  and  pay  medical  or  other  officers  and  persons 
to  carry  out  any  regulations  and  directions  made  and  issued 
by  the  Local  Government  Board ;  and  any  persons  who 
wilfully  violate  or  neglect  these,  may  be  prosecuted  or  have 
other  legal  proceedings  instituted  against  them  by  the  local 
authority.  Any  person  obstructing  anyone  acting  for  these 
purposes  under  the  direction  of  the  sanitary  authority, 
may  be  fined  ^5.  Such  fines,  when  levied,  to  be  appropri- 
ated to  the  payment  of  the  expenses  incurred  in  carrying 
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out  the  sanitary  regulations  made  by  tlie  Local  Govern- 
ment Board. 

If  any  Poor  Law  Medical  Officer  or  other  medical  prac- 
titioner perform  any  of  the  services  required  by  these  regu- 
lations on  board  any  ship  in  any  port,  he  is  entitled  to  pay- 
ment for  such  services  from  the  captain  of  the  ship  on  be- 
half of  the  owners.  In  case  there  should  be  any  dispute  as 
to  the  amount  to  be  paid,  a  justice  may  decide  what  is  rea- 
sonably to  be  paid  up  to  £20,  and  a  summary  remedy  is 
given  to  the  medical  attendant  to  recover  up  to  that 
amount  for  services  rendered. 
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CHAPTER  IX. 

GENERAL. 

The  Sanitary  Authority  will  have  control  over  various 
other  matters  not  before  specified.  Thus,  urban  authori- 
ties may  establish  markets  and  market-houses,  but  so  as 
not  to  interfere  with  or  injure  any  private  interests ;  and 
since  the  passing  of  the  Burial  Acts,  in  cases  where  the 
vestry  have  adopted  them,  may,  at  the  option  of  the 
vestry,  be  constituted  the  burial  board,  with  all  the  powers, 
rights  and  duties  thereto  attaching,  and  with  power  to  levy 
rates  in  the  same  manner  as  general  district  rates,  or  may 
take  the  money  out  of  the  general  district  rates  to  meet  the 
expenses  of  carrying  into  execution  the  powers  of  the  Acts. 
The  Sanitary  Act,  1866,  makes  provision  for  a  similar  trans- 
fer of  duties  from  the  burial  board  of  any  district  where  con- 
terminous with  the  district  of  a  local  board  of  health.  This  is 
to  be  done  by  resolution  of  the  vestry  and  by  agreement  of 
the  burial  board.  By  these  acts  old  burial  grounds  may  be 
discontinued  by  order  of  the  Local  Government  Board,  and 
provision  is  made  for  the  construction  of  new  burial 
grounds  either  within  or  without  the  districts  for  which 
they  are  provided,  No  ground  can  be  provided  within 
100  yards  of  a  dwelling-house,  without  the  consent  in 
writing  of  the  owner,  lessee  and  occupier.  Every  burial 
ground  must  have  part  of  it  unconsecrated  in  every  case, 
unless  by  unanimous  resolution  of  the  vestry;  the  new 
burial  ground  is  to  be  conveyed,  settled  and  consecrated 
in  like  manner  as  the  old  churchyard.  In  the  burial 
grounds  thus  provided,  whether  in  the  consecrated  or  un- 
consecrated portions,  the  parishioners  and  all  other  parties 
will  have  exactly  the  same  rights  as  they  had  in  the  old 
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burial  ground  of  tlie  parisli.  The  Local  Government  Board, 
as  well  as  the  Bishop,  will  have  control  over  the  fees,  which 
are  to  be  identical  in  both  portions  of  the  cemetery ;  and 
the  fee  for  burial  of  paupers  to  be  paid  to  incumbents  is 
limited  to  Is.  and  in  any  case  no  greater  fee  than  25,  Qd.  is 
to  be  paid  as  a  fee  for  burial. 

The  following  are  in  force  as  Regulations  for  Burial 
Grounds  provided  under  the  Acts  15  &  16  Vict.,  cap.  85  ; 
16  &  17  Vict.,  cap.  134 ;  17  &  18  Vict.,  cap.  87 ;  18  &  19 
Vict.,  cap.  128,  and  20  &  21  Vict.,  cap.  81, 

I.  — The  burial  ground  shall  be  effectually  fenced,  and,  ii 
necessary,  underdrained  to  such  a  depth  as  will  prevent 
water  remaining  in  any  grave  or  vault, 

II.  — The  area  to  be  used  for  graves  shall  be  divided  into 
grave-spaces,  to  be  designated  by  convenient  marks,  so  that 
the  position  of  each  may  be  readily  determined,  and  a 
corresponding  plan  kept  on  which  each  grave-space  shall 
be  shown. 

III.  — The  grave-spaces  for  the  burial  of  persons  above 
12  years  of  age  shall  be  at  least  9  feet  by  4  feet,  and  those 
for  the  burial  of  children  under  12  years  of  age,  6  feet  by 
3  feet,  or,  if  preferred,  half  the  measurement  of  the  adult 
grave-space,  namely,  4J  feet  by  4  feet. 

IV.  — A  register  of  graves  shall  be  kept,  in  which  the 
name,  age.  and  date  of  burial  in  each  shall  be  duly  re- 
gistered. 

V.  — No  body  shall  be  buried  in  any  vault  or  walled  grave, 
unless  the  coffin  be  separately  entombed  in  an  air-tight 
manner  ;  that  is,  by  properly  cemented  stone  or  brick  work, 
which  shall  never  be  disturbed. 

VI.  — One  body  only  shall  be  buried  in  a  grave  at  one 
time,  unless  the  bodies  be  those  of  members  of  the  same 
family. 

VII.  — No  unwalled  grave  shall  be  re-opened  within  14 
years  after  the  burial  of  a  person  above  12  years  of  age,  or 
within  8  years  after  the  burial  of  a  child  under  12  years  of 
age,  unless  to  bury  another  member  of  the  same  family,  in 
which  case  a  layer  of  earth  not  less  than  one  foot  thick  shall 
be  left  undisturbed  above  the  previously  buried  coffin ;  but 
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if,  on  re- opening  any  grave,  tlie  soil  be  found  to  be  offensive, 
such  soil  stall  not  be  disturbed,  and  in  no  case  shall  human 
remains  be  removed  from  the  grave. 

VIII. — No  cof&n  shall  be  buried  in  any  unwalled  grave 
within  4  feet  of  the  ordinary  level  of  the  ground,  unless  it 
contains  the  body  of  a  child  under  12  years,  when  it  shall 
not  be  less  than  3  feet  below  that  level. 

The  control  of  vaccination  will  be  in  the  hands  of  the  board 
of  guardians  of  any  district  not  as  the  rural  sanitary  autho- 
rity, but  as  appointed  by  the  Vaccination  Acts  to  carry  out 
their  various  provisions.  They  may  appoint  and  pay  public 
vaccinators,  and  also  appoint  a  public  officer  to  prosecute 
parents  not  having  their  children  vaccinated  in  accordance 
with  the  law,  and  penalties  are  provided  in  order  to  enforce 
its  provisions,  and  to  prevent  inoculation  of  small-pox.  Urban 
sanitary  authorities  are  empowered  to  license,  and  also,  if 
necessary,  to  provide  slaughter-houses,  and  to  make  bye- 
laws  and  regulations  for  their  proper  conduct,  and  to  pre- 
vent their  becoming  nuisances.  Besides  being  surveyors  of 
highways,  and  thus  exercising  control  over  the  public  high- 
ways, urban  sanitary  authorities  direct  traffic  in  the  streets, 
and  regulate  public  conveyances  and  hackney  carriages, 
and  may  make  bye-laws  for  that  purpose.  They  are  also 
enabled  to  construct  tramways  by  provisional  order  from 
the  Board  of  Trade,  or  to  purchase  them  when  constructed, 
and  afterwards  to  lease  them  or  take  tolls  for  their  use, 
but  the  sanitary  authority  has  no  power  itself  to  work 
tramways  in  its  district.  If  other  parties  apply  for  powers 
to  construct  a  tramway,  the  consent  of  the  local  authority 
and  road  authority  of  district  is  necessary,  and  if  not  ac- 
corded the  parties  must  obtain  a  special  Act.  The  general 
powers  of  sanitary  authorities  as  to  baths  and  washhouses, 
public  parks  and  pleasure-grounds,  libraries,  coaches,  fires, 
&c.,  will  be  found  set  out  in  the  table  of  powers.  In  the 
last  Session  of  Parliament  an  Act  was  passed  to  prevent 
adulteration  of  food  and  drugs.  By  this  act  analysts  with 
competent  medical,  chemical,  and  microscopical  knowledge, 
are  to  be  appointed.  These  analysts  are  to  examine  and 
report  upon  any  article  of  food  submitted  to  them  by  in- 
spectors of  nuisances  or  inspectors  of  weights  and  mea- 
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sures  or  inspectors  of  markets.  Upon  tliese  reports  per- 
sons may  be  found  guilty  of  adulteration,  and  any  person 
found  guilty  of  selling  any  article  wliich  to  his  knowledge 
contains  any  ingredient  injurious  to  health  may  be  fined 
201.,  and  upon  subsequent  offence,  the  name  and  place  of 
abode  of  the  person  offending  may  be  published,  at  his  own 
expense,  in  any  manner  directed  by  the  justices.  It  is 
important  to  know  that  any  substance  added  to  increase 
weight  will  be  considered  as  an  adulteration.  Any  person 
may  have  any  article  examined  by  a  public  analyst  upon 
payment  of  a  fee  varying  from  2s.  Qd.  to  10s.  Qd,  The 
inspector  of  nuisances  will  probably  be  appointed  by  the 
local  authority  also  inspector  of  lodging-houses.  It  is  in 
the  power  of  the  local  authority  to  fix  rules  and  regulations 
for  these  houses,  which  are  placed  under  their  control  either 
by  the  Sanitary  Act,  1866,  or  the  Common  Lodging-Houses 
Acts.  The  subjoined  form  of  regulations  will  supply  all 
the  information  needed  as  to  the  rules  which  should  be 
enforced. 

  URBAN  SANITARY  AUTHORITY. 

Regulations  for  the  government  of  Common  Lodging-Souses 
within  the  and  District  of  made  hy 

the  Sanitary  Authority,  under  the  Provisions  of  the 
Common  Lodging  Souses  Act,  1851." 

1.  That  every  common  lodging-house  shall  be  registered, 
and  no  greater  number  of  lodgers  shall  be  allowed  to  lodge 
therein  than  is  expressed  in  such  register ;  and  the  keeper 
shall  cause  his  or  her  name,  and  the  number  of  lodgers  for 
which  the  house  is  registered,  to  be  painted  on  a  board, 
3  feet  long  by  2  feet  broad,  in  legible  white  letters,  not  less 
than  two  inches  in  height,  on  a  black  ground,  which  shall 
be  conspicuously  placed,  and  at  all  times  exhibited  on  the 
outside  of  such  lodging-house. 

2.  That  the  number  of  the  family  of  each  keeper  must  be 
considered  in  fixing  the  number  of  the  lodgers,  and  a  capa- 
city of  250  cubic  feet  must  be  allowed  in  each  sleeping- 
room  for  every  lodger. 

3.  That  the  keeper  of  a  lodging-house  shall  not  receive 
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therein,  or  in  any  room  thereof,  a  greater  number  of  lodgers 
than  is  expressed  in  a  ticket,  signed  by  the  inspector  of 
common  lodging-houses,  according  to  the  form  at  foot  of 
these  regulations,  and  the  keeper  shall  hang  up,  in  a  con- 
spicuous part  of  each  room,  a  copy  of  such  ticket,  and  shall 
keep  the  same  at  all  times  visible  and  legible. 

An  adequate  supply  of  the  tickets  may  be  had  on  ap- 
plication at  the  office  of  the  inspector. 

4.  That  the  keeper  of  such  lodging-house  shall  reduce 
the  number  of  lodgers  upon  receiving  notice  to  that  eflfect 
from  the  inspector  ;  such  notice  stating  therein  the  special 
cause  of  the  same  being  given,  but  the  period  during  which 
such  notice  shall  continue  in  force  shall  not  exceed  one 
month. 

5.  That  rooms  used  as  kitchens  or  sculleries  shall  not  be 
occupied  as  sleeping  rooms,  and  that  rooms  in  the  base- 
ment, or  below  the  level  of  the  ground,  shall  not  be  used  as 
sleeping  rooms. 

6.  That  persons  of  opposite  sexes  shall  not  occupy  the 
same  sleeping  apartment,  except  married  persons,  or  parents 
and  their  children  under  fourteen,  or  other  children  under 
ten  years  of  age  ;  and  that  two  children  under  eight  years 
of  age  are  to  be  counted  as  one  adult. 

7.  That  each  room  occupied  as  a  sleeping  apartment 
shall  be  furnished  with  bedsteads,  and  sufl&cient  bedding 
for  the  number  of  lodgers  registered  for  each  room ;  the 
bedsteads  must  at  all  times  be  kept  in  good  order,  and  the 
bed  linen  clean. 

8.  That  the  keeper  shall  cause  the  windows  of  every 
sleeping  room  to  be  kept  open  to  tlie  full  width  thereof, 
from  nine  to  eleven  o'clock  in  the  morning,  and  from  two 
till  four  o'clock  in  the  afternoon  of  every  day,  unless  pre- 
vented by  tempestuous  weather,  or  by  the  illness  of  any  in- 
mate in  such  room  ;  and  during  the  time  the  windows  are 
opened,  as  aforesaid,  shall  cause  the  bed  clothes  of  every 
bed  in  such  room  to  be  turned  down  and  exposed  to  the 
air ;  but  in  those  rooms  occupied  by  persons  who  work 
during  the  night  and  sleep  in  the  day  the  windows  shall  be 
kept  open  from  two  till  four  o'clock  in  the  afternoon. 
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9.  That  the  keeper  shall  cause  the  floors  of  all  the  rooms, 
passages,  and  stairs  to  be  thoroughly  swept  once  at  least  in 
each  day,  and  thoroughly  washed  once  in  each  week,  and 
shall  cause  the  walls  and  ceilings  of  every  room  to  be  pro- 
perly cleansed  and  sufficiently  lime-washed  twice  at  least 
in  every  year,  during  the  months  of  April  and  October,  and 
the  blankets,  rugs  or  coverlids  used  in  such  lodging-house 
shall  be  washed  perfectly  clean  at  least  four  times  in  every 
year,  that  is  to  say,  at  least  once  some  time  during  the  first 
week  of  each  of  the  several  months  of  March,  June,  Sep- 
tember, and  December,  and  at  such  other  times  as  may  be 
required  by  the  inspector. 

10.  That  the  keeper  shall  cause  every  room  to  be  ventila- 
ted, to  the  satisfaction  of  the  inspector ;  and  in  case  of  fever, 
or  any  other  infectious  or  contagious  disorder  occurring  in 
any  such  lodging-house,  the  keeper  shall  forthwith  give  no- 
tice thereof  to  the  inspector,  that  he  may  inspect  the  same, 
and  direct  any  disinfecting  process  ;  and  the  keeper  shall 
cause  the  blankets  and  bed  clothes  used  by  any  person 
affected  by  such  disorder  to  be  thoroughly  cleansed,  and 
the  bedding  to  be  fumigated  immediately  after  the  removal 
of  the  person  affected  by  such  disorder,  in  such  manner 
as  may  be  ordered  by  the  inspector ;  and  when  the  district 
in  which  any  such  lodging-house  is  situate  is  visited  or 
threatened  by  any  epidemic,  endemic,  or  contagious  disease, 
the  keeper  shall  make  such  reduction  of  the  number  of 
lodgers  in  each  room  as  the  local  authority  shall  direct. 

11.  That  every  such  lodging-house  shall  be  furnished 
with  a  dust-bin,  of  sufficient  size  to  contain  the  dust,  ashes, 
and  refuse  that  accumulates  in  the  interval  of  its  being 
cleared  away,  which  shall  not  exceed  two  weeks. 

12.  That  a  water-closet,  or  privy,  shall  be  provided  for 
every  such  lodgiug-house,  having  a  yard  or  other  facilities 
for  the  erection  thereof,  and  where  such  facilities  do  not 
exist,  or  where  the  closet  or  privy  is  used  in  common  by 
the  lodgers  of  two  or  more  houses,  the  privy  or  closet  must 
be  provided  in  some  place  conveniently  contiguous,  to  the 
satisfaction  of  the  inspector  ;  and  for  every  twenty  lodgers 
to  be  accommodated  a  separate  closet  or  privy  shall  be 
provided. 
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13.  That  the  drains,  closets,  and  sinks  shall  be  trapped, 
so  as  to  prevent  the  effluvia  coining  up  from  the  sewers  or 
cesspools;  the  sink  in  the  yard  shall  be  so  placed  as  to  take 
all  waste  water  through  the  drain  from  the  closets  ;  and 
the  seat,  floor,  and  walls  of  the  water-closet  or  privy  shall 
be  kept  free  fr*om  filth,  and  clean  in  all  other  respects. 

14.  That  the  yards  and  areas  of  every  lodging-house 
shall  be  properly  paved,  so  as  to  run  dry  and  effectually 
take  off  all  waste  water;  and  every  such  lodging-house 
shall  have  a  proper  drain,  communicating  with  a  common 
sewer,  where  such  sewer  is  within  one  hundred  feet  of  the 
premises. 

15.  That  the  keeper  of  every  lodging-house  shaU  provide 
such  accommodation  for  cooking  and  washing,  and  such  a 
supply  of  water  for  the  use  of  lodgers,  as  shall  be  satisfac- 
tory to  the  inspector. 

  UEBAN  SANITAKY  AUTHOEITY. 


Common  Lodging-House  Ticket,  No. 
Lodging-House 

No.  of  Boom  for  which  this  ticket  is  intended.  No. 
Begistered  to  accommodate  Lodgers. 


In  Room 
No,  1 

In  Room 
No.  2 

In  Room 
No.  3 

In  Room 
No.  4 

In  Room 
No.  5 

TOTAL 

N.B. — By  the  Common  Lodging-Houses  Act,  1851,  every 
person  offending  against  any  of  the  provisions  of  the  Act, 
or  of  the  above  regulations,  will  be  liable  to  a  penalty  not 
exceeding  five  pounds. 
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Sanitary  Authority  Regulations  relating  to  Jiouses  let  in  lodg- 
ings or  occupied  hy  memhers  of  more  than  one  family. 
Made  pursuant  to  the  provisions  of  the  Sanitary  Act, 
1866  (29  &  30  Victorice,  cap.  90,  s.  35),  and  confirmed 
hy  one  of  Her  Majesty's  principal  Secretaries  of  State. 

1st.  "  For  fixing  the  number  of  persons  who  may  occupy 
a  house,  or  part  of  a  house  which  is  let  in  lodgings  or  occu- 
pied by  members  of  more  than  one  family." 

The  number  of  persons  who  may  occupy  a  house  which 
is  let  in  lodgings  or  occupied  by  members  of  more  than  one 
family  shall  be  not  more  than  the  aggregate  number  of  the 
persons  who  may  legally  occupy  the  rooms  therein,  and 
the  number  of  persons  who  may  occupy  a  room  in  a 
house  which  is  so  let  or  occupied  shall  be  not  more  than 
one  person  to  each  and  every  three  hundred  cubic  feet  of 
space  contained  in  the  said  room,  provided  that  a  room 
which  is  used  in  common  by  more  than  one  family  for  the 
purpose  of  cooking  shall  not  be  used  as  a  sleeping  room, 
and  provided  that  in  the  case  of  adults  of  different  sexes 
occupying  the  same  room  as  a  sleeping  room  the  number  of 
persons  who  may  occupy  such  room  shall  be  not  more  than 
two  besides  children  of  such  adults. 

For  the  purpose  of  this  regulation  two  children  under 
twelve  years  of  age  shall  be  counted  as  one  person,  and 
every  person  above  twelve  years  of  age  shall  be  considered 
an  adult.  For  any  infraction  of  the  foregoing  regulations 
the  owner  of  the  house  and  the  person  paying  or  liable  to 
pay  the  rent  of  the  house  and  the  person  paying  or  liable  to 
pay  the  rent  of  the  room  shall  be  severally  liable  to  the 
penalties  hereinafter  mentioned. 

2nd.  "  For  the  Registration  of  Houses  thus  let  or  occu- 
pied in  lodgings." 

Whenever  any  house  is  let  in  lodgings  or  occupied  by 
members  of  more  than  one  family,  the  owner  or  the  person 
so  letting  such  house  or  part  thereof  or  causing  such  house 
or  part  thereof  to  be  so  let  or  occupied,  or  receiving  or  col- 
lecting or  being  entitled  to  receive  or  to  collect  the  rent  for 
any  part  thereof  shall,  for  the  purpose  of  the  registration  of 
such  house,  upon  requisition  under  the  hand  of  an  officer  of 
the  sanitary  authority  being  left  on  the  premises  and  within 
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seven  days  from  the  leaving  of  sucli  requisition,  give  notice 
in  writing,  by  leaving  the  same  at  the  offices  of  the  sanitary 
authority,  of  the  following  particulars  relating  to  such  house, 
namely : — 

1.  The  number  or  name  (if  any)  of  such  house,  and  the 

situation  thereof. 

2.  The  name  and  address  of  the  owner  and  of  every  person 

receiving  or  collecting  or  entitled  to  receive  or  to 
collect  rent  in  respect  of  any  part  of  such  house. 

3.  The  average  height,  length,  and  breadth,  in  feet  and 

inches,  of  each  and  every  room  therein. 

4.  The  numbers  of  the  inmates  respectively  of  each  and 

every  such  room. 

5.  The  names  of  the  several  tenants  or  occupiers  thereof. 

6.  The  several  rents  payable  therefor. 

In  case  such  notice  be  not  so  given  as  aforesaid  or  in 
case  all  such  particulars  as  aforesaid  are  not  in  such  notice 
truly  set  forth,  the  owner  of  the  house  and  every  person 
receiving  or  collecting  or  entitled  to  receive  or  to  collect 
rent  in  respect  of  any  part  of  such  house  shall  severally  be 
liable  to  the  penalties  hereinafter  mentioned. 

A  register  shall  be  kept  at  the  offices  of  the  vestry 
wherein  shall  be  entered  the  cubical  capacity  of  each  room 
in  any  house  which  upon  notice  as  aforesaid  or  on  being 
inspected  is  found  to  be  so  let  or  occupied  in  lodgings,  and 
also  the  number  of  inmates  by  whom  each  of  such  rooms 
may  be  lawfully  occupied,  and  the  name  and  address  of  the 
owner  of  such  house,  and  of  the  person  letting  the  room  or 
receiving  the  rent  thereof  and  the  amount  of  the  rent  paid 
therefor.  And  the  said  register  shall  be  open  at  all  reason- 
able times  for  the  inspection  of  any  ratepayer  of  the  parish,  or 
owner  or  inhabitant  of  the  house.  An  extract  from  such  regis- 
ter so  far  as  relates  to  the  number  of  persons  by  whom  any 
room  in  any  such  house  may  legally  be  occupied,  and  a  copy 
of  any  regulations  applying  thereto,  shall  on  being  supplied 
by  any  inspector  of  nuisances  or  other  officer  of  the  vestry 
be  kept  suspended  in  an  undefaced  and  legible  condition  on 
the  inside  of  the  door  of  the  room  to  which  they  refer  ;  and 
if  the  said  extract  and  copy  or  either  of  them  be  not  so 
kept  suspended  and  in  an  undefaced  and  legible  condition 
as  aforesaid  the  owner  of  the  house  and  the  person  receiv- 
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ing  or  collecting  or  entitled  to  receive  or  to  collect  the  rent 
of  such  room  and  the  person  paying  or  liable  to  pay  the 
rent  of  or  occupying  such  room  shall  severally  be  liable  to 
the  penalties  hereinafter  mentioned. 

3rd.  "  For  the  inspection  of  such  houses  and  the  keeping 
the  same  in  a  cleanly  and  wholesome  state." 

The  medical  officer  of  health  or  any  inspector  of  nui- 
sances or  other  person  who  may  be  authorised  by  the 
vestry,  or  by  any  committee  of  the  vestry,  may  enter  at 
any  time  any  house  (other  than  a  common  lodging-house) 
so  let  or  occupied  as  aforesaid  and  any  room  therein,  for 
the  purpose  of  inspecting  and  registering  the  same  or  as- 
certaining the  occupiers  thereof,  and  any  person  who  shall 
refuse  admission  to  or  shall  obstruct  such  medical  officer  of 
health,  inspector,  or  such  other  person  as  aforesaid  who 
may  be  entering  or  endeavouring  to  enter  such  house  or 
performing  or  endeavouring  to  perform  the  duty  of  inspect- 
ing such  house,  or  of  ascertaining  the  occupiers  thereof  or 
of  any  room  therein  shall  be  liable  to  a  penalty  not  exceed- 
ing forty  shillings  for  any  one  offence. 

If  on  inspection  the  premises  be  found  not  to  be  in  a 
cleanly  and  wholesome  state  from  want  of  paving,  white- 
washing, cleansing,  repairing,  effective  drainage,  proper 
ventilation  or  of  other  appliances  and  means  of  cleanliness, 
the  vestry  or  the  sanitary  committee  of  the  vestry  may,  by 
notice  under  the  hand  of  an  officer  of  the  vestry  to  be  left 
on  the  premises  require  the  owner  to  pave,  whitewash, 
cleanse,  disinfect,  properly  drain,  ventilate  and  repair  the 
said  premises,  and  from  time  to  time  periodically  or  other- 
wise as  in  such  notice  may  be  mentioned  to  do  any  or  all 
such  works  as  in  the  opinion  of  the  vestry  or  of  the  said 
sanitary  committee  shall  be  necessary  to  keep  the  premises 
in  a  cleanly  and  wholesome  state,  and  if  the  requisitions  of 
such  notice  as  aforesaid  be  not  complied  with  within  the 
time  or  at  the  period  or  periods  therein  specified,  the  owner 
shall  be  liable  to  the  penalties  hereinafter  mentioned. 

If  any  animal  be  kept  on  the  premises  so  as  to  render 
them  in  the  opinion  of  the  medical  officer  of  health  unclean 
or  unwholesome,  the  vestry  or  the  sanitary  committee  of 
the  vestry  may  require  the  animal  so  kept  to  be  removed 
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within  such  time  as  they  may  order  ;  and  if  such  order  be 
not  obeyed  the  person  paying  or  liable  to  pay  the  rent  shall 
be  liable  to  the  penalties  hereinafter  mentioned. 

Whenever,  in  any  house  or  room  so  let  or  occupied  as 
aforesaid,  any  person  is  taken  with  or  suffering  from  small- 
pox, fever,  or  any  dangerous  infectious  disorder,  the  person 
paying  or  liable  to  pay  the  rent  shall  give  or  cause  to  be 
given  immediate  notice  thereof  at  the  ofi&ce  of  the  vestry, 
and  the  owner  of  the  house  and  every  person  receiving  or 
collecting  or  entitled  to  receive  or  to  collect  rent  in  respect 
of  any  part  thereof,  and  every  occupier  and  inmate  respec- 
tively shall  carry  out  or  cause  to  be  carried  out  any  mea- 
sures for  disinfection  that  the  medical  officer  of  health  may 
direct.  Any  person  failing  to  obey  this  regulation  shall  be 
liable  to  the  penalties  hereinafter  mentioned. 

Whenever  any  person  shall  die  in  any  house  occupied  as 
aforesaid  from  small-pox,  fever,  or  any  dangerous  infectious 
disorder,  the  dead  body  shall  forthwith  be  removed  to  some 
proper  place  away  from  such  house  ;  and  in  case  any  per- 
son in  such  house  shall  die  from  other  cause  than  an  infec- 
tious disease  and  the  medical  officer  of  health  shall  direct 
the  dead  body  to  be  removed,  such  dead  body  shall  be 
removed  to  some  proper  place  away  from  the  said  house  as 
and  when  the  medical  officer  of  health  shall  direct.  In  case 
any  dead  body  be  not  removed  as  aforesaid  the  person  pay- 
ing or  liable  to  pay  the  rent  of  the  house  and  the  person 
paying  or  liable  to  pay  the  rent  of  the  room  in  which  such 
body  shall  be,  shall  severally  be  liable  to  the  penalties  here- 
inafter mentioned. 

4th.  "  For  enforcing  therein  the  provision  of  privy  ac- 
commodation and  other  appliances  and  means  of  cleanliness 
in  proportion  to  the  number  of  lodgings  and  occupiers,  and 
the  cleansing  and  ventilation  of  the  common  passages  and 
staircases." 

Every  house  so  let  or  occupied  as  aforesaid  shall  be  fur- 
nished with  at  least  one  enclosed  and  properly  constructed 
watercloset  and- also  a  sufficient  ashpit  or  dustbin  ;  and  if 
the  number  of  inmates  be  more  than  twenty  and  less  than 
forty  then  with  at  least  two  such  waterclosets,  and  so  on 
for  any  greater  number  of  inmates  ;  and  every  such  house 
shall  be  furnished  with  either  a  constant  or  a  daily  supply 


GENERAL 


147 


of  water,  and  if  tlie  supply  be  not  constant  there  shall  be 
provided  to  every  such  house  for  the  storage  of  the  water  a 
clean  sound  covered  receptacle  capable  of  containing  at 
least  seven  gallons  for  each  several  inmate,  and  the  com- 
mon passages  and  staircases  of  every  such  house  shall  be 
cleansed  as  from  time  to  time  shall  become  requisite,  and 
shall  be  constantly  kept  clean,  and  shall  be  ventilated  to 
the  satisfaction  of  the  medical  officer  of  health.  If  any 
house  so  let  or  occupied  be  without  such  water  closet  or 
water  closets  or  such  ashpit  or  dustbin  as  aforesaid,  or 
without  either  a  constant  or  a  daily  water  supply,  or  having 
such  daily  water  supply  be  without  such  water  receptacle 
as  aforesaid,  or  if  the  common  passages  and  staircases  be 
not  cleansed  and  kept  clean  as  aforesaid  or  be  not  ventilated 
as  the  medical  officer  of  health  may  from  time  to  time 
direct,  then,  and  in  every  such  case,  the  owner  of  the  house 
and  every  person  receiving  or  collecting  or  entitled  to  re- 
ceive or  to  collect  rent  in  respect  of  any  part  thereof  shall 
severally  be  liable  to  the  penalties  hereinafter  mentioned. 

5th.  "  For  the  cleansing  and  limewhiting  at  stated  times 
of  such  premises." 

All  the  ceilings  of  every  house  which  is  so  let  or  occupied 
as  aforesaid,  and  the  ceilings  and  walls  of  the  water  closet 
or  water  closets  and  the  walls  of  the  yard  of  every  such 
house  shall  be  cleansed  and  limewhited  throughout  in  the 
month  of  April  or  May  in  every  year;  and  in  default 
hereof  the  owner  of  the  house  and  every  person  receiving 
or  collecting  or  entitled  to  receive  or  to  collect  rent  in 
respect  of  any  part  thereof  shall  severally  be  liable  to  the 
penalties  hereinafter  mentioned. 

The  penalties  hereinbefore  referred  to  for  the  infraction 
of  any  of  the  above  regulations  shall  be  a  penalty  not  ex- 
ceeding forty  shillings  for  any  one  offence,  with  an  addi- 
tional penalty  not  exceeding  twenty  shillings  for  every  day 
during  which  a  default  in  obeying  such  regulations  shall  con- 
tinue ;  and  such  penalties  shall  be  recovered  and  applied 
as  penalties  under  the  aforesaid  Sanitary  Act,  1866. 

A  certificate  according  to  the  form  B  in  the  Schedule  to 
these  regulations,  signed  by  the  clerk  of  the  sanitary  autho- 
rity, stating  the  entire  number  of  lodgers  allowed  to  sleep 
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in  eacli  such  lodging-liouse,  and  eacli  room  of  sucb.  house, 
and  which  number  such  house  is  registered  to  accommodate, 
will  be  suppHed  to  the  keeper  of  every  house  registered 
under  these  regulations. 

Schedule  A.— FORM  OF  NOTICE. 
Take  Notice,  that  certain  Eegulations  have  been  duly  made  by  the 
Sanitary  authority  for  the  ,  under  the  provisions 

of  the  Sanitary  Act,  1866,  and  approved  by  one  of  Her  Majesty's  prin- 
cipal Secretaries  of  State,  for  the  Eegistration,  Management,  and 
Occupation  of  Houses  let  in  lodgings  or  occupied  by  members  of  more 
than  one  family,  situate  within  the 

;  and  you  being  the  keeper  of  the  Premises,  No. 
Street,  in  the  Parish  of  within  the  said 

,  so,  as  aforesaid,  let  or  occupied,  are  hereby 
required,  within  Six  weeks  from  this  Notice,  to  Register  such  premises 
at  the  Office  of  the  said  Sanitary  authority, 

,  and  if  you  do  not  have  your  premises  so  registered,  you 
will  be  liable  to  a  Penalty  of  Forty  Shillings,  with  an  additional 
Penalty  of  Twenty  Shillings  for  every  day  during  which  such  default 
shall  continue.    On  your  applying  to  the  Clerk  to  the  said 

,  at  the  office  aforesaid,  your  Premises  will  be 
Registered  free  of  all  charge  to  you. 

Dated   this  day   of  one  thousand  eight 

hundred  and 

Schedule  B. 

Certificate  No. 

HOUSE  LET  IN  LODGINGS,  OR  OCCUPIED  BY  MORE  THAN 
ONE  FAMILY. 

Street  or  Place 

Begistered  to  accommodate  persons,  as  specified  below. 


In  Room 
No.  1 

In  Room 
No.  2 

In  Room 
No.  3 

In  Room 
No.  4 

In  Room 
No.  5 

TOTAL 

In  Room 
No.  6 

In  Room 
No.  7 

In  Room 
No.  8 

In  Room 
No.  9 

In  Room 
No.  10 

Dated  this  day  of  18 


Clerk  to  the  said  Sanitary  authority. 


INDEX  TO  STATUTES  PERTAINING  TO  PUBLIC  HEALTH, 

ARRANGED  CHRONOLOGICALLT. 


Year 

Statute 

Name  of  Act 

1844- 

5 

7  «fe  8  Vict.  c.  101  . 

iroor  L/aw  Amendment  Act 

1845 

8  Vict.  c.  18 

Lands  Clauses  Act 

1846- 

7* 

9  &  10  Vict.  c.  74  . 

Baths  and  Washhouses  Act 

1847 

10  Vict.  e.  14  . 

Markets  and  l  airs  Clauses  Act 

1847 

10  Vict.  c.  15  . 

Gas  Works  Clauses  Act 

1847 

10  Vict.  c.  16  . 

Commissioners  Clauses  Act 

1847 

10  Vict.  c.  17  . 

Waterworks  Clauses  Act 

1847- 

s" 

10  &  11  Vict.  c. 

34  . 

Towns  Improvement  Clauses  Act 

1847- 

-8 

10  &  11  Vict.  c. 

61  . 

Baths  and  Washhouses  Amendment  Act 

1847- 

-8 

10  &  11  Vict.  c. 

89  . 

Towns  Police  Clauses  Act 

1848- 

-9 

11  &  12  Vict.  e. 

63  . 

ir^uDlic  Jleaith  Act 

1848- 

-9 

11  &  12  Vict.  c. 

91  . 

Parish  Debts  and  Audit  Act 

1849- 

-50 

12  &  13  Vict.  c. 

94  . 

Public  Health  Supplemental  Act 

1849- 

-50 

12&  13  Vict.  c. 

103  . 

Poor  Law  Amendment  Act 

1851- 

-2 

14  &  15  Vict.  c. 

28  . 

Common  Lodging  Houses  Act 

1851- 

-2 

14  &  15  Vict.  c. 

34  . 

Labouring  Classes  Lodging  Houses  Act 

1852- 

-3 

15  &  16  Vict.  c. 

42  . 

Public  Health  Supplemental  Act 

1852- 

-3 

15  &  16  Vict.  c. 

85 

Burial  Act 

1853- 

-4 

16  &  17  Vict.  c. 

41  . 

Common  Lodging  Houses  Act 

1853- 

-4 

16  &  17  Vict.  c. 

134  . 

Burial  Act 

1854- 

-5 

17  &  18  Vict.  c. 

87,  . 

Burial  Act 

1855- 

-6 

18  &  19  Vict.  c. 

70  . 

Public  Libraries  Act 

1855- 

-6 

18  &  19  Vict.  c. 

116  . 

Diseases  Prevention  Act 

1855- 

-6 

18  &  19  Vict.  c. 

121  , 

Nuisances  Eemoval  Act 

1855- 

-6 

18  &  19  Vict.  c. 

128  . 

Burial  Act 

1857- 

-8 

20  &  21  Vict.  c. 

50  . 

Municipal  Corporations  Amendment  Act 

1857- 

-8 

20  &  21  Vict.  c. 

81  . 

Burial  Act 

1858- 

-9 

21  &  22  Vict.  c. 

97  . 

Public  Health  Act 

1858- 

-9 

21  &  22  Vict.  c. 

98  . 

Local  Government  Act 

1859 

22  Vict.  c.  1 

Burial  Act 

1859 

22  Vict.  c.  27 

Eecreation  Grounds  Act 

1859- 

-60 

22  &  23  Vict.  c. 

3 

Public  Health  Amendment  Act 

1860- 

-1 

23  &  24  Vict.  c. 

30  . 

Public  Improvements  Act 

1860- 

-1 

23  &  24  Vict.  c. 

64  . 

Burial  Act 

1860- 

-1 

23  &  24  Vict.  c. 

77  . 

Nuisances  Eemoval  Act 

1860- 

-1 

23  &  24  Vict,  c. 

84  . 

Food  Adulteration  Act 

1860- 

-1 

23  &  24  Vict.  c. 

106  . 

Lands  Clauses  Amendment  Act 

1861- 

-2 

24  &  25  Vict.  c. 

61  . 

Local  Government  Amendment  Act 

1862- 

-3 

25  &  26  Vict.  c. 

100  . 

Burial  Act 

1863 

26  Vict.  c.  13 

Gardens  in  Towns  Protection  Act 

150 
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Year 

Statute 

Name  of  Act 

1863 

26  Vict.  c.  17  . 

LiOcal  trovennneiit  Amendment  Act 

1863- 

4 

26  &  27  Vict.  c. 

40  . 

Bcikeliouse  I?.egula.tion  Act 

1863- 

4 

26  &  27  Vict.  c. 

93  . 

Waterworks  Clauses  Act 

1863- 

-4 

26  &  27  Vict.  c. 

117  . 

Nuisances  Removal  Act 

1863- 

-4 

26  &  27  Vict.  c. 

124  . 

Allrnli    A /if 

1864- 

-5 

27  &  28  Vict.  c. 

64  . 

Public  House  Closing  Act 

1864- 

-5 

27  &  28  Vict.  c. 

97  . 

Registration  of  Burials  Act 

1864- 

-0 

27  &  28  Vict.  c. 

114  . 

Land  Improvement  Act 

1865- 

-6 

28  &  29  Vict.  c. 

75  . 

Sewage  Utilisation  Act 

1865- 

-6 

28  &  29  Vict.  c. 

77  . 

Public  House  Closing  Act 

1866 

29  Vict.  c.  28 

Labouring  Classes  Dwelling  Houses  Act 

1866- 

-7* 

29  &  30  Vict.  c. 

41  \ 

Nuisances  Removal  Act  (No.  1) 

1866- 

-7 

29  &  30  Vict.  c. 

90  . 

Sanitary  Act 

1866- 

-7 

29  &  30  Vict.  c. 

113  . 

Poor  Law  Amendment  Act 

1866- 

-7 

29  &  30  Vict.  c. 

114  . 

X  uUilC  J-ilUldjIlcb  ^LUt!i-lU.lIlt!Ii L  J:W^\j 

1867 

30  Vict.  e.  28 

Labouring  Classes  Dwelling  Houses  Act 

1867- 

-8 

30  &  31  Vict.  c. 

84  '. 

Vaccination  Act 

1867- 

-8 

30  &  31  Vict.  c. 

113  . 

Sewage  Utilisation  Act 

1867- 

-8 

30  &  31  Vict.  c. 

115  . 

Justices  of  the  Peace  Act 

1868- 

-9 

31  &  32  Vict.  c. 

36  . 

AlVcili  A 
xxiKail  ii-CG 

1868- 

-9 

31  &  32  Vict.  c. 

115  . 

Sanitary  Act 

1868- 

-9 

31  &  32  Vict.  c. 

121  . 

Pharmacy  Act 

1868- 

-9 

31  &  32  Vict.  c. 

122  . 

Poor  Law  Amendment  Act 

1868- 

-9 

31  &  32  Vict.  c. 

130  . 

Artizans'  and  Labourers'  Dwellings  Act 

1869- 

-70 

32  &  33  Vict.  c. 

18  . 

Lands  Clauses  Amendment  Act 

1869- 

-70 

32  &  33  Vict.  c. 

100  . 

Sanitary  Loans  Act 

1870- 

-71 

33  &  34  Vict.  c. 

53  . 

Sanitary  Act 

1870- 

-71 

33  &  34  Vict.  c. 

70  . 

Gas  and  Waterworks  Facilities  Act 

1871 

34  Vict.  c.  13 

xubiic  JrarKS,  occ,  Act 

1871- 

-2  ' 

34  &  35  Vict.  c. 

33  *. 

Burial  Act 

1871- 

-2 

34  &  35  Vict.  c. 

41  . 

Gas  Works  Clauses  Amendment  Act 

1871- 

-2 

34  &  35  Vict.  c. 

70  . 

Local  Government  Board  Act 

1871- 

-2 

34  &  35  Vict.  c. 

71  . 

Public  Libraries  Amendment  Act 

1871- 

-2 

34  &  35  Vict.  c. 

98  . 

Vaccination  Act 

1871- 

-2 

34  &  35  Vict.  c. 

105  . 

Petroleum  Act 

1872- 

-3 

35  &  36  Vict.  e. 

38  . 

Infant  Life  Protection  Act 

1872- 

-3 

35  &  36  Vict.  c. 

61  . 

Steam  Whistles  in  Manufactories  Act 

1872- 

-3 

35  &  36  Vict.  c. 

74  . 

Adulteration  of  Food  Act 

1872- 

-3 

35  &  36  Vict.  c. 

79  . 

Public  Health  Act 

1872- 

-3 

35  &  36  Vict.  c. 

94  . 

The  Licensing  Act,  1872 

1873 

36  &  37  Vict. 

Gas  and  Water  Facilities  Act 

The  Statutes  which  apply  equally  to  Rural  and  Urban 
Sanitary  Authorities  are  enumerated  below,  other  Statutes 
apply  exclusively  to  Urban  Sanitary  Districts. 


8  Vict.  c.  18 
14  &  15  Vict.  c.  28 
16  &  17  Vict.  c.  41 
18  &  19  Vict.  c.  116 
18  &  19  Vict.  c.  121 


23  &  24  Vict.  c.  77 
26  &  27  Vict.  c.  40 
26  &  27  Vict.  c.  117 

28  &  29  Vict.  c.  75 

29  &  30  Vict.  c.  41 


29  &  30  Vict.  c.  90 

30  &  31  Vict.  c.  113 

31  &  32  Vict.  c.  115 

32  &  33  Vict.  c.  100 

33  &  34  Vict.  c.  53 
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Statute 

Urban  or 

Subject 

Power  as  to 

Rural 

18  &  19  Vict,  c. 

121. 

s.  12 

A.b3jtGlI16Ilt  of 

Nuisance 

Order  for       .  . 

U.  &  R. 

21  &  22  Vict.  c. 

98.  s. 

60  . 

Accounts 

Audit  of 

U. 

24  &  25  Vict!  c. 

61.  s. 

3  . 

And  it,  nf 

U. 

24  &  25  Vict.  c. 

61.  s. 

15  . 

Anrlit  i^f 

U. 

35  &  36  Vict,  c. 

79.  s. 

49  . 

Accounts 

A 11  rill",  nf 

U.  &  R. 

35  &  36  Vict.  c. 

79.'  s! 

50  '. 

Accounts 

Taxation  of 

*U. 

21  &  22  Vict  c 

98.  s. 

32  . 

Accumulations, 

V-'XJ.CU.OJ.  r  O 

Recoveryof  expenses 

■fnT  ■ppTnnvmfi' 

U.&R. 

11  &  12  Vict,  c. 

63.  s. 

139 

Actions 

Limitation  of 

U. 

11  &  12  Vict.  c. 

63.  s. 

139 

A  innc: 

rTivino"  nf  Tiotlpp  cif 

u. 

21  &  22  Vict.  c. 

98.  s. 

27  . 

A  niriTnincr  llic:. 

tricts 

r^mnl^iiintion  of 

u. 

21  &  22  Vict.  c. 

98,  s. 

28  . 

Adjoining  DiS'* 
tricts 

Execution  of  "Works 
in 

u. 

26  Vict.  c.  17.  s. 

2  . 

Adoption  of  Lo- 
cal Govern- 

lliclib  xl-Clj 

Restriction  on 

u. 

26  Vict.  c.  17.  s. 

7  . 

Adoption  of  Lo- 
cal Govern- 
ment Act 

Extension  of  Powers 
as  to 

u. 

35  &  36  Vict.  c. 

79.  s. 

25  . 

Adoption  of  Lo- 

Regulations as  to  . 

U.&R. 

cal  Govern- 

ment Acts 

35  &  36  Vict.  c. 

74  . 

Adulteration 

Food,  &c. 

U.&  R. 

35  &  36  Vict.  c. 

79.  s. 

35  *, 

AlkaliAct,1863 

Transfer  of  Powers 

U.&R. 

of  Board  of  Trade 
to  Local  Govern- 
ment Board 

31  &  32  Vict,  c. 

130. 

3.  23 

Alteration  of 
Premises 

Orders  as  to  , 

U. 

11  &  12  Vict.  c. 

63.  s 

139 

Amends 

Tender  of 

U. 

21  &  22  Vict.  c. 

98.  s. 

32. 

Animals,  keep- 

Bye-laws as  to 

U. 

ing  of 

U.  &  R. 

35  &  36  Vict.  c. 

74.  s. 

5  . 

Analysts 

Appointment  of 

7  &  8  Vict.  c.  101.  s. 

36  . 

Appeal  . 

Against  surcharges 

U. 

to  Local  Govern- 
ment Board 
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Statute 


Subject 


Power  as  to 


30  &  31  Vict.  c.  113.  s.  9  . 


18  &  19  Vict.  c.  121.  s.  40 


26  Vict.  c.  17.  s.  3 


11  &  12  Vict.  c.  63.  s.  123-8 
21  &  22  Vict.  c.  98.  s.  64  . 
35  &  36  Vict.  c.  79.  s.  22  . 

11  &  12  Vict.  c.  91.  s.  7  . 

12  &  13  Vict.  e.  103.  s.  11 


29  &  30  Vict.  c.  113.  s.  6  . 

35  &  36  Vict.  c.  79.  s.  49  . 
7  &  8  Vict.  c.  101.  s.  32-5 

11  &  12  Vict.  c.  91.  s.  10  . 

12  &  13  Vict.  c.  103.  s.  8  . 
12  &  13  Vict.  c.  103.  s.  9  . 

29  &  30  Vict.  c.  113.  s.  7  . 

31  &  32  Vict.  c.  122.  s.  24 

26  &  27  Vict.  c.  40.  s.  3  . 

26  &  27  Vict.  c.  40.  s.  4  . 
26  &  27  Vict.  c.  40.  s.  5  . 
10  &  11  Vict.  c.  34.  s.  79  . 

10  &  11  Vict.  c.  89.  s.  69  . 

36  &  36  Vict.  c.  79.  s.  51  . 

9  &  10  Vict.  c.  74  , 

10  &  11  Vict.  c.  61  . 

29  &  30  Vict.  c.  90.  s.  43  . 

11  &  12  VicL  .a  63.  s.  108 


Appeal  . 

Appeals 
Appeals 


Arbitration 
Arbitration 
Areas 
Audit 

Audit 


Audit 

Audit 
Auditors . 

Auditors . 

Auditors . 

Auditors . 

Auditor  . 

Auditors . 

Bakehouses 

Bakehouses 
Bakehouses 
Bars  andChains 

Bathing,  public 
Bedding,  &c. 

Baths  and 

washhouses 
Baths  and 

washhouses 
Baths  and 

washhouses 
Borrowing 

money 


Limitation  of  time 
as  to,  against  spe- 
cial drainage,  dis- 
tinct 

To  quarter  sessions, 
regulations  as 
to 

As  to  adoption  of 
Local  Grovern- 
ment  Act 

Eeference  to 

Limitation  of 

Alteration  of  . 

Advertisements  as 
to 

Kecovery  of  costs  of 
enforcing  attend- 
ance at 

Extraordinary,  ef- 
fect of 

Of  accounts 

Powers  and  duties 
of  _ 

Deputies,  appoint- 
ment of 

Appointment  of, 
temporary 

Proceedings  by,  not 
limited  to  six 
months 

Inspection  of  books 
by. 

Appointment  of  by 
Poor  Law  Board 

Limitation  of  hours 
of  labour  in 

Kegulations  as  to  . 

Sleeping  places  near 

During  street  re- 
pairs 

Eegulations  as  to 

Order  for  Destruc- 
tion of 

Act  as  to 

Act  as  to 

Adoption  of  Act 

From  Commission- 
ers of  Public 
AVorks 
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statute 


21  &  22  Vict.  c.  98.  s.  57  . 
24  &  25  Vict.  c.  61.  s.  14  . 

24  &  25  Vict.  c.  61.  s.  19  . 
31  &  32  Vict.  c.  130.  s.  32 

35  &  36  Vict.  c.  79.  s.  40 . 

21  &  22  Vict.  c.  98.  s.  78  . 

21  &  22  Vict.  c.  98.  s.  16  . 
30  &  31  Vict.  c.  113.  s.  8  . 

21  &  22  Vict.  c.  98.  s.  40  . 

10  &  11  Vict.  c.  34.  s.  81  . 

10  &  11  Vict.  c.  34.  s.  66  . 
10  &  11  Vict.  c.  34.  s.  75  . 

10  &  11  Vict.  c.  34.  s.  76  . 

10  &  11  Vict.  c.  34.  s.  77  . 

21  &  22  Vict.  c.  98.  s.  34  . 

21  &  22  Vict.  c.  98.  s.  34  . 
21  &  22  Vict.  c.  98.  s.  35  . 

20  &  21  Vict.  c.  81.  s.  4  . 

20  &  21  Vict.  c.  81.  s.  5  . 

21  &  22  Vict.  c.  98.  s.  49  . 


25  &  26  Vict.  c.  100.  s.  1  . 

29  &  30  Vict.  c.  90.  s.  44  . 

24  &  25  Vict.  c.  61.  s.  21  . 
21  &  22  Vict.  c.  98.  s.  34  . 
10  &  11  Vict.  c.  34.  s.  129 

10  &  11  Vict.  c.  89.  s.  24  . 


Subject 


Borrowing 
money 

Borrowing 
money 

Borrowing 
money 

Borrowing 
money  . 

Borrowing 
money 

Borrowing 
powers 

Boundaries 

Boundaries 

Bridges  . 

Building 

materials 
Buildings 
Buildings 

Buildings 


Buildings 

Buildings 

Buildings 
Buildings,  line 
of 

Burial  Board  . 

Burial  Board  . 
Burial  Board  . 


Burial  Board  . 

Burial  Boards. 

Burial  grounds 
Bye-laws 
Cattle  . 

Cattle  . 


Power  as  to 


Terms  of 

Sanction  of  Local 

Government 

Board  as  to 
Extension.of  Powers 

as  to 

From  Public  Works 
Loan  Commis- 
sioners 

On  credit  of  rates 

Extension  of  . 

Settlement  of 

Definition  of,  for 
sewerage  purposes 

Construction  and 
alteration  of 

Lighting  deposits  of 
in  public  streets 

Setting  forward 

When  ruinous, 
taking  down  of 

Recovery  of  ex- 
penses of  taking 
down 

Removal,  compensa- 
tion for 

Drainage  of,  bye- 
laws  as  to 

Erection  of 

Prescribing  of 

Appointment  of 
Urban  Sanitary 
Authority  as 

Appointment  of  by 
vestry 

Sanitary  Authority 
may  be  consti- 
tuted at  option  of 
vestry 

Borrowi  ng  money  on 
security  of  rates 

Transference  of 
powers  of 

Repair  of  fences  of 

Making  of 

Slaughtering  powers 
as  to 

Impounding  of 


154      INDEX  TO  POWERS  UNDER  THE  SANITARY  ACTS 


Statute 


Subject 


Power  as  to 


10  &  11  Vict.  c. 

11  «&  12  Vict.  c. 


89.  s.  25 
63.  s.  67 


29  &  30  Vict.  c.  90.  s.  41  . 


10  &  11  Vict,  c, 
29  &  30  Vict.  c. 

10  &  11  Vict.  c. 

11  &  12  Vict.  c. 

10  &  11  Viet.  c. 
35  &  36  Vict.  c. 

11  &  12  Vict.  c. 
18  &  19  Vict.  c. 
23  &  24  Vict.  c. 
35  &  36  Vict.  c. 


34.  s.  73  . 
90.  s.  19  . 
34.  s.  121 
63.  s.  78  . 

34.  s.  143 
79.  s.  56  . 

63.  s.  36  . 
121.  s.  5  . 
77.  s.  5  . 
79.  s.  13  . 


11  &  12  Vict.  c.  63.  s.  66  . 


14  &  15  Vict.  c. 
16  &  17  Vict.  c. 

30  &  31  Vict.  c. 

21  &  22  Vict.  c. 
28  &  29  Vict.  c. 

31  &  32  Vict.  c. 

18  (Sc  19  Vict.  c. 

11  &  12  Vict.  c. 

26  Vict.  e.  17.  s. 

35  &  36  Vict.  c. 
23  &  24  Vict.  c. 


28  .  .  \ 
41  .  .  / 
113.  s.  15 

98.  s.  35  . 
75.  s.  8  . 
130.  s.  20 

121,  s.  12 

63.  s.  85  . 

5  . 

79.  s.  18  . 
77.  s.  12  . 


29  &  30  Vict.  c.  90,  s.  24  . 


21  &22  Vict.  c.  9 
29  &  30  Vict.  c. 

18  &  19  Vict.  c. 
18  &  19  Vict.  e. 


8.S.  71-74 
90.  s.  46  . 

121.  s.  19 
121,  s,  20 


18  &  19  Vict.  c.  121.  s.  -30 


29  &  30  Vict,  c,  90.  s,  34  . 
35  &  36  Vict,  c.  79.  s.  47  . 
31  &  32  Vict.  c.  130.  s.  21 


Cattle  . 

Cellar  dwell- 
ings 

Cellar  dwell- 
ings . 

Cellars  . 

Chimneys 

Cisterns,  public 

Cisterns,  public 

Clocks,  public . 
Collegiate 

bodies 
Committees 
Committees 
Committees 
Committees 

Common  lodg- 
ing houses 

Common  lodg- 
ing house 

Companies, 
sewage 

Compensation . 

Compensation . 

Compensation . 

Complaint 

Contracts 

Constitution  of 

districts 
Contributions  . 
Conveyances  . 

Conveyance  of 
sick  persons 
Corporations  , 
Corporations  . 

Costs 
■Costs 

Costs 


Costs 
Costs 

Determination 
of  tenancies 


Impounded,  sale  of 
Provisions  as  to 


Coverings  for . 
Eegulation  of. 
Construction  of 
Construction  and 

maintenance  of  . 
Provision  of  , 
Diversion  of  sewers 

by. 

Appointment  of 
Appointment  of 
Appointment  of 
Appointment  and 

regulation  of 
Bye-laws  as  to 

^  Acts  as  to  .  Y 
Shareholders  in 

Payment  of  . 

Making  of 

Por  demolition  of 

premises 
Making    before  a 

Justice 
Entry    into  when 

necessary 
Avoidance  of 

Mode  of  raising 
For  sick  persons 

provision  of 
Provisions  as  to 

Saving  rights  of 
Sanitary  authorities 

constituted 
Kecovery  of  . 
Proceedings  before 

Justices  as  to 
Proceedings   as  to 

nuisances  may  be 

paid  out  of  rates 
Recovery  of  . 
Provisional  orders  . 
Notices  as  to  . 
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Statute 

Subject 

Power  as  to 

Urban  or 
Rural 

35  &  36  Vict.  c.  79.  s.  39  . 

Differences 

Settlement  of 

U.&K. 

23  «&  24  Vict.  c.  77.  s 

.  11 

Diseases,  pre- 

Expenses  of  pro- 

U.&E. 

vention  of 

vision  for 

29  &  30  Vict.  c.  90.  s 

.  23  . 

Disinfection  . 

Provisions  as  to 

U.&K. 

21  &  22  Vict.  c.  98.  s 

.  25  . 

Disqualification 

Limitation  of 

U. 

28  &  29  Vict.  c.  75.  s 

.  9 

Districts 

Combination  of 

U.&K. 

30  &  31  Vict.  c.  113. 

s.  10 

Districts 

Union  of 

U.&K. 

18  &  19  Vict.  c.  121. 

s.  21 

Ditches  . 

Cleansing  of  , 

U.&K. 

18  &  19  Vict.  c.  121. 

s.  22 

Ditches,  open  . 

Covering  and  im- 

U.&K. 

proving 

29  &  30  Vict.  c.  90.  s 

.  33  . 

Dividedparishes 

Expenditure  in 

U.&K. 

10  &  11  Vict  c  80  s 

.  22  . 

Divine  service  . 

Kegulating  vehicles 

U. 

during 

10  &  11  Vict.  c.  34,  s 

71-2 

Doors 

How  to  be  made  to 

U. 

18  &  19  Vict.  e.  121. 

s.  11 

Drains  . 

open 
Inspection  of 

U.&K. 

21  &  22  Vict.  c.  98.  s 

.  33  . 

Drains  . 

Alteration  of 

U. 

31  &  32  Vict.  c.  115. 

s.  7  . 

Earth  closets  . 

Provisions  as  to 

U.  &  K. 

11  &  12  Vict.  c.  63.  s 

54  . 

Entry  upon 

To  examine  drains, 

U. 

lands 

waterclosets,  &c. 

11  &  12  Vict.  c.  63.  s 

63  . 

Entry  upon 

To  inspect  places 

u. 

lands 

used  for  sale  of 

food 

11  &  12  Vict.  c.  63.  s.  143. 

Entry  upon 

For  purposes  of  Pub- 

u. 

lands 

lic  Health  Act  1848 

18  &  19  Vict.  c.  121. 

s.  11. 

Entry 

Power  of,  as  to  nui- 

U.&K. 

sances 

18  &  19  Vict.  c.  1.21. 

s.  14. 

Entry  on 

For   abatement  of 

U.  &  K. 

premises 

nuisances 

28  &  29  Vict.  c.  75.  s. 

5.  . 

Entry  on  lands 

By  Sewer  Authority 

U.  &K. 

for  making  and 

repairing  sewers 

29  &  30  Vict.  e.  90.  s. 

31  . 

Entry  on  lands 

When  to  be  exer- 

U. &K. 

cised 

11  &  12  Vict.  c.  63.  s. 

98  . 

Estimate  of 

Preparation  of 

U. 

Kates 

10  &  11  Vict.  e.  34.  s. 

76  . 

Expenses 

Of    taking  down 

U. 

buildings,  how  to 

be  defrayed 

11  &  12  Vict.  c.  63.  s. 

146. 

Expenses,  re- 

Allowance of  time 

U. 

payment  of 

for 

21  &  22  Vict.  c.  98.  s. 

62  . 

Expenses 

Eecovery  of  . 

U. 

21  &  22  Vict.  c.  98.  s 

63  . 

Expenses 

Apportionment  of  . 

U. 

23  &  24  Vict.  c.  77.  s. 

4  . 

Expenses 

Defrayal  of  . 

U.  &K. 

24  &  25  Vict.  c.  61.  s. 

24  . 

Expenses 

Proceedings  as  to 

U. 

recovery  of  under 

£20 

26  &  27  Vict.  c.  40.  s. 

7  . 

Expenses 

Under  Bakehouse 

U.  &K. 

Act,  how  defrayed 

28  &  29  Vict.  c.  75.  s. 

6  . 

Expenses  of 

Payment  of  . 

U.  &K. 

Sanitary 

Authority  . 
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Statute 


Subject 


Power  as  to 


29  &  30  Vict.  c.  90.  s.  50  . 

30  «&  31  Vict.  c.  113.  S.14. 

30  &  31  Vict.e.  113.  s.  17. 
30  &  31  Vict.  c.  146.  s.  18. 


31  &  32  Viet.  e.  130.  s.  19. 
31  &  32  Vict.  e.  130.  s.  31. 
35  &  36  Vict.  c.  79.  s.  16  . 


35  &  36  Vict.  c.  79.  s.  17  . 


10  &  11  Vict.  c.  34.  s.  108. 

27  &  28  Vict.  c.  48.  s.  4.  . 

29  &  30  Vict.  e.  90.  s.  19  . 

30  &  31  Vict.  c.  103.  s.  9  . 

11  &  12  Vict.  c.  63.  s.  59  . 
21  &  22  Vict.  c.  98  s.  34  . 

21  &  22  Vict.  c.  98.  s.  46  . 

29  &  30  Vict.  c.  90.  s.  19  . 

10&  11  Vict.  c.  34.  s.  124. 
18  &  19  Vict.  c.  121.  s.  11. 
26  &  27  Vict.  c.  117.  s.  2  . 
21  &  22  Vict.  c.  98.  s.  32  . 


18  &  19  Vict.  c.  121.  s 
18  &  19  Vict.  c.  121  . 
11  &  12  Vict.  c.  63.  s. 

11  &  12  Vict.  c.  63.  s. 

12  &  13  Vict.  c.  94.  s. 
24  &  25  Vict.  c.  61.  s. 


.  41. 

71 
80  . 
8.  . 
29  . 


10 


11  Vict.  c.  89.  s.  37  . 


10  &  11  Vict.  c.  89.  s.  38  . 

11  &  12  Vict.  c.  63.  s.  68  . 
11  &  12  Vict.  c.  63.  s.  117 
24  &  25  Vict.  c.  61.  s.  9  . 

24  &  25  Vict.  c.  61.  s.  10  . 


Expenses  of 

water  supply 
Expenses 


Expenses  (sewer 
authorities)  . 
Expenses 


Expenses 
Expenses 
Expenses 

Expenses 

Factories 

Factories 
Factories 
Factories 
Filth  . 
Fires 

Fire  engines  . 

Fireplaces  and 

furnaces 
Fireplugs 
Food 
Food 

Footways  and 
pavements  . 

Forms 

Forms 

Gas  pipes 

G-as  pipes 

Gas  supply 

General  Acts  . 

Hackney  car- 
riages 

Hackney  car- 
riages 

Highways 

Highways 

Highways 


Highways 


Eecovery  of  . 

Of  Joint  Sewage 
Board,  how  de- 
frayed 

Payment  of,  in 
parishes 

Under  Workshops 
Eegulation  Act, 
how  defrayed 

Recovery  of  . 

Defrayal  of  . 

Rates  for  payment 
of,  by  Urban  Sani- 
tary Authority 

Rates  for  payment 
of,  by  Rural  Sani- 
tary Authority 

Consumption  of 
smoke  in 

Ventilation  of 

Regulation  of 

SpecialVentilationof 

Removal  and  sale  of 

Prevention  of,  bye- 
laws  as  to 

Vested  in  Sanitary 
Authority 

Regulation  of 

Provision  of  . 
Inspection  of 
Inspection  of 
Cleansing  of  . 

Use  of  . 

Schedule  of  . 
Moving  of 
Examination  of 
Contracts  for 
Application  of 
Licensing  of  . 

Definition  of  . 

Vesting  of 

Surveyors  of  . 

Repair  of  (without 
districts) 

Substitution  of  Sani- 
tary Authority 
for  vestries,  as  to 
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statute 

Subject 

Power  aa  to 

Urban  or 
Rural 

24  &  25  Vict.  c. 

61.  s. 

26  . 

High-ways 

Encroachments  on  . 

u. 

35  &  36  Vict.  c. 

79.  s. 

36  . 

Highways 

Transfer  of  powers 

U.&R. 

as  to  Local  Go- 
vernment Board 

26  Vict.  c.  17.  s. 

6  . 

High-way  meet- 
ings 

Regulations  as  to  . 

U. 

10  &  11  Vict.  c. 

34.  s. 

80  . 

Hoards  . 

During  repairs,  set- 
ting up  of 

U. 

10  &  11  Vict.  c. 

34.  s. 

83  . 

Holes 

In  streets,  protec- 
tion of 

U. 

24  &  25  Vict.  c. 

61.  s. 

25. 

Horses,  &e.  . 

Bye-laws  as  to;  li- 
censing and  regu- 
lating 

U. 

29  &  30  Vict.  c. 

90.  s. 

37  . 

Hospitals 

Provision  of 

U.&R. 

33  &  34  Vict.  c. 

53  . 

Hospitals 

Deemed  to  be  within 

M. 

nuisance  district 

21  &  22  Vict,  c. 

98.  s. 

32  . 

House  refuse  . 

Removal  of  . 

u. 

31  &  32  Vict.  c. 

115.  . 

3.  5  . 

House  refuse  . 

Provisions  as  to 

U.&R. 

10  &  11  Vict.  c. 

34.  s. 

64  . 

Houses  . 

Numbering  . 

U. 

10  &  11  Vict.  c.  34.  s.  68-70 

Houses  . 

Removal    of  pro- 

U. 

jecting 

1  0  1^  1 1  Vipf 

lu  Ofci  1  J.    V  ILl/.  u. 

34.  s.  79  . 

Houses  . 

Shoreing  of  during 

repairs 

U. 

11  «&  12  Vict.  c. 

63.  s,  60  . 

Houses  . 

Purification  of 

U. 

18  &  19  Vict.  c. 

121.  s 

».  29 

Houses  . 

Overcrowding  of  . 

U.&R. 

24  &  25  Vict.  c. 

61.  s.  28  . 

Houses  . 

Regulating  line  of, 

U. 

in  streets 

29  &  30  Vict  c. 

90.  s. 

10  . 

Houses  . 

Compulsory  drain- 
age of 

U.&R. 

18  &  19  Vict.  c. 

116. 

3.  6  . 

House  to  house 

Visitation 

U.&R. 

18  &  19  Vict.  c. 

121.  £ 

3.  13 

Human  habi- 
tations 

Prohibition  on  use 
of 

U.&R. 

29  &  30  Vict.  c. 

90.  s. 

46  . 

Incorporation  . 

Provisions  as  to 

U.&R. 

21  &  22  Vict.  c. 

98.  s.  38  . 

Incumbent  of 

Undertaking  of 

U. 

churches 

works  for 

30  &  31  Vict.  c. 

113.  s.  8  . 

Inhabited 

Settling  boundaries 

U.  &  R. 

places 

of 

21  &  22  Vict.  e. 

98.  s. 

34  . 

Inspection  of 

Bye-laws  as  to 

U. 

buildings 

29  &  30  Vict.  c. 

113.  £ 

3.7. 

Inspection  of 

By  auditor 

U. 

books 

29  &  30  Vict.  c. 

90.  s. 

20  . 

Inspection  of 

Regulations  as  to  . 

U.  &  R. 

district 

35  &  36  Vict.  c. 

79.  s. 

15  . 

InspectorLocal 
Government 
Board 

Powers  of 

U.&R. 

35  &  36  Vict.  c. 

74.  s. 

6  . 

Inspector  of 
Nuisances 

Articles  offered  to 

U.&R. 

be  analysed  to  be 
submitted  by  to 
analyst 

29  &  30  Vict.  c. 

90.  s. 

40  . 

Joint  Boards  . 

Pro^nsions  as  to 

U  &R. 

35  &  36  Vict.  c. 

79.  s. 

53  . 

Joint  Board  . 

As  Sanit.  authority 

U.&  R. 
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statute 


30  &  31 
30  &  31 
35  &  36 
30  &  31 

30  &  31 
35  &  36 
35  &  36 

11  &  12 

31  &  32 

10  &  11 

21  &  22 

11  &  12 

24  &  25 
21  &  22 

28  &  29 

30  &  31 


Vict.  113.  s.  11-14 

Vict.  c.  113.  s.  12 

Vict.  c.  79.  s.  29  . 

Vict.  c.  113.  s.  13 

Vict.  c.  113.  s.  14 

Vict.  c.  79.  s.  30  . 

Vict.  c.  79.  s.  32  . 

t.  c.  63.  s.  132 
Vict.  c.  130.  s.  41 
Vict.  c.  34.  s.  127 

Vict.  c.  98.  s.  46  . 

Vict.  c.  63.  s.  84  . 

Vict.  c.  61.  s.  22  . 
Vict.  c.  98.  s.  75  . 

Vict.  e.  75.  s.  7  . 

Vict.  c.  113.  s.  4  . 


Subject 


Power  as  to 


30  &  31  Vict.  c.  113.  s.  5  . 
35  &  36  Vict.  c.  79.  s.  41  . 
11  &  12  Vict.  c.  63.  s.  138 

29  &  30  Vict.  c.  90.  s.  48  . 

11  &  12  Vict.  c.  63.  s.  140 

10  &  11  Vict.  e.  89.  s.  39  . 

lO&ll  Vict.  e.  89.  s.  40-68 


12  &  13  Vict.  e.  94.  s.  8  . 
35  &  36  Vict.  c.  79.  s.  44  . 


18  &  19  Vict.  c.  121.  s.  43 
35  &  36  Vict.  c.  79.  s.  33  . 
35  &  36  Vict.  c.  79.  s.  43  . 

35  &  36  Vict.  c.  79.  s.  55  . 


Joint  Sewerage 

Boards 
Joint  Sewerage 

Boards 
Joint  Sewerage 

Boards 
Joint  Sewerage 

Boards 
Joint  Sewerage 

Boards 
Joint  Sewerage 

Boards 
Joint  Sewerage 

districts 
Justices 
Justices 
Knackers' 

yards 
Lamps  and 

Posts 
Lands 

Lands 
Land 

Land 

Lands 

Lands 
Lands 

Legal  proceed- 
ings 

Legal  proceed- 
ings 

Liability 

Licenses 
Licenses 


Lighting  streets 
Loans 


Local  Acts 
Local  Acts 
Local  Acts 

Local  Act 


Regulations  as  to  . 

Constitution  of 

Constitution  of 

Powers  of 

Expenses  of  . 

Expenses  of,  how 

defrayed 
Use  of  sewers  in  . 

Jurisdiction  of 
Jurisdiction  . 
Eegistration  of 

Vested  in  Sanitary 

Authority 
Purchase  or  lease  of 

by  agreement 
Purchase  of  . 
Compulsory  taking 

of 

Compulsory  taking 
of 

Compulsory  pur- 
chase of  for  distri- 
bution of  sewage 

Appropriation  of  . 

Mortgage  of 

Institution  of 

Appearance  in 

Limitation  of  ex- 
emption from 

Of  hackney  ear- 
riage,payment  for 

For  hackney  car- 
riage, regulations 
as  to 

Contracts  for  . 

By  Public  Works 
Loan  Commis- 
sioners 

Saving  of 

Eepeal  of 

Removal  of  limits 

of  rating 
Relation  of  general 

Act  to 
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statute 


Subject 


Power  as  to 


Urban  or 
Rural 


2i  &  25  Vict.  c.  61.  s.  2  . 

35  &  36  Vict.  c.  79.  s.  34  . 

29  &  30  Vict.  c.  90.  s.  35  . 
26  &  27  Vict.  c.  40.  s.  9  . 
35  &  36  Vict.  c.  79.  s.  58  . 

18  &  19  Vict.  c.  121.  s.  18 
29  &  30  Vict.  c.  90.  s.  53  . 
11  &  12  Vict.  c.  63.  s.  41  . 
21  &  22  Vict.  c.  98.  s.  50  . 
10  &  11  Vict.  c.  14  . 
10  &  11  Vict.  c.  34.  s.  78  .. 
35  &  36  Vict.  c.  79.  s.  10  . 

35  &  36  Vict.  c.  79.  s.  11  . 

18  &  19  Vict.  c.  116.  s.  6  . 
31  &  32  Vict.  c.  115.  s.  10 
23  &  24  Vict.  c.  77.  s.  6  . 


18  &  19  Vict.  c.  121.  s.  44 

18  &  19  Vict.  c.  121.  s.  45 

28  &  29  Vict.  c.  75.  s.  12  . 
35  &  36  Vict.  c.  79.  s.  41  . 

21  &  22  Vict.  c.  98.  s.  57  . 
35  &  36  Vict.  c.  79.  s.  41  . 

29  &  30  Vict.  c.  90.  s.  27  . 
18  &  19  Vict.  c.  121.  s.  44 
18  &  19  Vict.  c.  121.  s.  31 
21  &  22  Vict.  c.  98,  s.  34  . 
21  &  22  Vict.  c.  98.  s.  61  . 
24  &  25  Vict.  c.  61.  s.  11  . 
29  &  30  Vict.  c.  90.  s.  21  . 
31&32Vict.c.  130.  s.  15-17 
31  &  32  Vict.  c.  130.  s.  21 

31  &  32  Vict.  c.  130.  s.  33 
31  &  32  Vict.  c.  130.  s.  34 
18  &  19  Vict.  c.  121.  s.  27 
10  &  11  Vict.  c.  34.  s.  65  . 
18  &  19  Vict.  c.  121.  s.  8  . 
18  &  19  Vict.  c.  121.  s.  11 
18  &  19  Vict.  c.  121.  s.  17 


Local  Grovern- 

ment  Acts 
Local  Grovern- 
ment  Board 
LodgingHouses 
Magistrates  . 
Main  Sewerage 

Districts 
Manure  . 
Manure  . 
Map  of  Sewage 
Market  Place  . 
Markets  . 
Materials 
Medical  Officer 

of  Health  . 
Medical  Officer 

of  Health 
Medicines 
Medicine 
Metropolitan 

Vestries  and 

District 

Boards 
Mines  . 

Millowners 
Money  . 
Money  . 

Mortgages 
Mortgages 
Mortuaries 
Navigation 
Notices  . 
Notices  . 
Notices  . 
Notices  . 
Notices  . 
Notices  . 
Notices  . 

Notices  . 

Notices  . 

NoxiousTrades 

Nos.  on  Houses 

Nuisance 

Nuisances 

Nuisances 


Adoption  of  by  Cor- 
porations 

Consent  when  ne- 
cessary 

Regulations  as  to  . 

Jurisdiction  of 

Provisional  orders 
as  to 

Sale  of  . 

Periodicalremovalof 
Provision  of  . 
Provision  of  . 
Act 

Sale  of  . 
Appointment  of 

Duties  of 

Dispensing  of . 
Temporary  supply  of 
Constituted  local  au 
thorities 


Saving  of  rights  of 

working 
Protection  of . 
Loan  of . 

Raising    of,    on  a 
mortgage  of  lands 
Issue  of. 
Of  lands 
Provision  of  . 
Of  rivers,  saving  of 
Service  of 
Bye-laws  as  to 
Authentication  of 
Service  of 
Service  of 
Service  of 

As  to  determination 

of  tenancies 
Service  of 
Signature  of  . 
Proceedings  against 
Renewal  of  , 
Definition  of  . 
Abatement  of 
Abatement  of,  when 

persons  causing 

same  cannot  be 

found 


U. 

U.  &R. 

U.&R. 
U.&R. 
U.&R. 

U.&R. 
U.&R. 

U. 

U. 

u. 
u. 

U.&R. 

U.&R. 

U.&R. 
U.&  R. 
U.&R. 


U.&  R. 

U.&R. 
U.&R. 
U.&R. 

U. 
U.&R. 
U.&R. 
U.&  R. 
U.&  R. 

U. 

u. 
u. 

U.&  R. 
U. 

u. 

u. 
u. 

U.  &  R. 

u. 

U.&  R. 
U.&R. 
U.&R. 
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statute 


29  &  30  Vict.  c.  90.  s.  19 

10  &  11  Vict.  c.  89.  s.  21 

11  &  12  Vict.  c.  63.  s.  64 

11  &  12  Vict.  c.  63.  s.  35 

11  &  12  Vict.  c.  63.  s.  37 
11  &  12  Vict.  c.  63.  s.  40 

35  &  36  Viet.  c.  79.  s.  48 


29  &  30  Vict.  c.  90.  s.  34  .    Owner  and  oc- 
cupier 


Subject 


Nuisances 

Obstructions 

Offensive 
trades 
Offices  . 

Officers  . 
Officer  of 
health 
Order 


31  &  32  Vict.  c.  115.  s.  11 
31  &  32  Vict.  c.  130.  s.  18 

29  &  30  Vict.  c.  90.  s.  19  . 

29  &  30  Vict.  e.  90.  s.  36  . 

30  &  31  Vict.  c.  113.  s.  16 

24  &  25  Vict.  c.  61.  s.  16  . 

18  &  19  Vict.  c.  121.  s.  38 
21  &  22  Vict.  c.  98.  s.  67  . 
29  &  30  Vict.  c.  90.  s.  51  . 
29  &  30  Vict.  c.  90.  s.  54  . 

31  &  32  Vict.  c.  115.  s.  9  . 
31  &  32  Vict.  c.  130.  s.  38 
21  &  22  Vict.  c.  98.  s.  57  . 

35  &  36  Vict.  c.  79.  s.  40  . 

21  &  22  Vict.  c.  98.  s.  34  . 
11  &  12  Vict.  c.  63.  s.  74  . 

29  &  30  Vict.  c.  90.  s.  16  . 

28  &  29  Vict.  c.  75.  s.  10  . 
21  &  22  Vict.  c.  98.  s.  56  . 
35  &  36  Vict.  c.  79.  s.  20  . 
35  &  36  Vict.  c.  79.  s.  21  . 

29  &  30  Vict.  c.  90.  s.  28  . 

28  &  29  Vict.  c.  75.  s.  13  . 
11  &  12  Vict.  c.  63.  s.  73  . 


Owner 
Owners  . 

Overcrowding 
Overcrowding , 
Parish  . 

Paving  streets 

Penalties 
Penalties 
Penalties 
Penalties 
Penalties 
Penalties 
Permanent 

works 
Permanent 

works 
Plans 
Pleasure 

grounds 
Police,  chief 

officer  of 
Pollution  of 

streams 
Poor  rate 

Port  sanitary 
authorities 

Port  sanitary 
authorities 

Post-mortem 
examination 

Powers  . 

Premises 


Power  as  to 


Urban  oi 
Rural 


Extension  of,  defi- 
nition of 

Prevention  of  in 
streets 

Eegulation  of 

Provision  and  main- 
tenance of  . 
Appointment  of 
Appointment  of 

Of  Local  Grovern- 
ment  Board,  pub- 
lication of 

Eecovery  of  costs 
from 

Meaning  of  . 

Execution  of  works 
by 

Created  a  nuisance  . 

Convictions  against 

Amendment  of  defi- 
nition of 

Deposit  of  plans  and 
sections  of 

Eecovery  of  . 

Application  of 

Eeduction  of 

Eecovery  of  . 

Eecovery  of  . 

Eecovery  of  . 

Borrowing  money 
for 

Extension  of  mean- 
ing of 
Deposit  of 
Provision  of  . 

Proceedings  by 

Prevention  of 

Inspection  of  books 
of 

Constitution  of 
of  . 

Provision  for 

Cumulative 
Purchase  of 


U.&E. 
U. 
U. 

u. 

U.&E. 

u. 

U.&E. 

U.&E. 

U.&E. 
U. 

U.&E. 
U.&E. 
U.&  E. 

U. 

U.&E. 

U. 
U.&  E. 
U.&E. 
U.&E. 

U. 

U. 

U.&E. 

u. 
u. 

U.  &  E. 
U.&E. 

u. 

U.&E. 

U.&E. 

U.&E. 

U.&  E. 
U. 
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statute 

Subject 

Power  as  to 

Urban  or 
Rural 

18  &  19  Vict.  c.  121. 

s.  14 

Premises,entry 

Por  abatement  of 

U.  &K. 

on 

nuisances 

21  &  22  Vict.  c.  98.  s. 

36  . 

Premises 

Purchase  of 

U.&E. 

29  &  30  Vict.  e.  90.  s. 

22  . 

Premises 

Cleansing  and  dis- 

U.&E. 

infecting 

31  &  32  Vict.  c.  130.  s. 

5-11 

Premises  when 

Proceedings  as  to  . 

U. 

dangerous  to 

health 

31  &  32  Vict.  c.  130.  s.  12 

Premises  when 

Inspection  of 

U. 

dangerous  to 

health 

18  &  19  Vict.  c.  116 

Prevention  of 

Act  as  to 

U.  &  E. 

disease 

11  &  12  Vict.  c.  63.  s. 

90  . 

Private  im- 

Declaration of 

U. 

provement 

expenses 

11  &  12  Vict.  c.  63.  s. 

90  . 

Private  im> 

Making  and  levy- 

U. 

provement 

ing  of 

rates 

21  &  22  Vict.  c.  98.  s. 

57  . 

Private  expen- 

Borrowing money 

u. 

ses 

for 

24  &  25  Vict.  c.  61.  s. 

23  . 

Private  im- 

Kecovery of  expen- 

u. 

provements 

ses  of 

31  &  32  Vict.  c.  115.  s.  6  . 

Private  im- 

Provisions as  to 

E. 

provement 

expenses 

18  &  19  Vict.  c.  121.  { 

3.  13 

Privy  accom- 

Order for  by  Jus- 

U.&E. 

modation 

tices 

21  &  22  Viet.  c.  98.  s.  32  . 

Privies  . 

Cleansing  of  . 

U. 

18  &  19  Vict.  c.  121.  . 

3.  39 

Proceedings  . 

Eegulation  as  to  . 

U.&E. 

21  &22  Vict.  c.  98.  s.  75-77 

Provisional 

Obtaining 

U, 

orders 

24  &  25  Vict.  c.  61.  s. 

27. 

Provisional 

Eepayment  of  costs 

U. 

orders 

of  obtaining 

29  &  30  Vict.  e.  90.  s. 

47. 

Provisional 

Provisions  as  to 

U.&E. 

orders 

35  &  36  Vict.  c.  79.  s. 

22  . 

Provisional 

Dissolution  of  Local 

U.&E. 

orders 

Government  dis- 

tricts by 

35  &  36  Vict.  c.  79.  s. 

24  . 

Provisional 

Constitution  of 

U.&E. 

orders 

Local  Govern- 

ment districts  by 

35  &  36  Vict.  c.  79.  s.  29  . 

Provisional 

Formation  of  united 

U.&E. 

orders 

districts  by 

35  &  36  Vict.  c.  79.  s. 

45  . 

Provisional 

Confirmation  of 

U.&E. 

orders 

35  &  36  Vict.  c.  79.  s. 

46  . 

Provisional 

•  • 

Securities  under 

TT  Xt  T? 

orders 

35  &  36  Vict.  c.  79.  s. 

47  . 

Provisional 

Kegulations  as  to 

U.&E. 

orders 

costs  of 

35  &  36  Vict.  c.  79.  s. 

58  . 

Provisional 

Powers  to  dissolve 

U.  &  E. 

orders 

districts 
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Statute 

Subject 

Power  as  to 

Urban  or 
Rural 

29  &  30  Vict.  c. 

90.  s. 

26  . 

Public  convey- 

Provisions   as  to, 



U.&  E. 

ance 

with  respect  to 

carriage  of  sick 

35  &  36  Vict.  c. 

79.  s. 

44  . 

Public  "Works 

persons 
Loans  by 

U.&E. 

Loan  Com- 

11  &  12  Vict.  c. 

63.  s. 

78  . 

Pumps  . 

Construction  of 

U. 

35  &  36  Vict.  c. 

74.  s. 

9  . 

Purchaser 

Ordering  analysis 

U.&E. 

of  articles  of  food, 

&c. 

11  &  12  Vict.  e. 

63.  s. 

87  . 

Kates 

Making  and  levying 
of 

U. 

11  &  12  Vict.  C. 

63.  s. 

89  . 

Eates 

Assessment  to 

u. 

11  &  12  Vict.  c. 

63.  s. 

96  . 

Eates 

Eeduction    or  re- 

u. 

mission  of 

11  &  12  Vict.  c. 

63.  s. 

102 

Eates 

Amendment  of 

u. 

11  &  12  Vict.  c. 

63.  s. 

103 

Eates 

Collection  of  . 

u. 

11  &  12  Vict.  c. 

63.  s. 

103 

Eates 

Distress  for  . 

u. 

21  &  22  Vict.  c. 

98.  s. 

54-5 

Eates 

Provisions  as  to 

u. 

30  &  31  Vict.  c. 

113. 

s.  16 

Eates  (sewage) 

How  to  be  levied  . 

U.&E. 

11  &  12  Vict.  c.  6 

3.S.109-10 

Eeborrowing  . 

To  pay  off  securi- 

u. 

ties 

35  &  36  Vict.  c. 

79.  s. 

19  . 

Eemedies 

Non-payment  by 

U.&E. 

overseers  for 

18  &  19  Vict.  c. 

121.  s 

5.  13 

±\cXXlUVctX  Ui 

V/XVACi  XvX   KJy    JtlD  uXV^CD 

U.  &  E. 

Nuisances 

29  &  30  Vict.  c. 

90.  s. 

26  . 

Eemovalofsick 

Provisions  as  to 

U.&E. 

21  &  22  Vict.  c. 

98.  s. 

58  . 

Eent  charges  . 

Issue  of . 

U. 

21  &  22  Vict.  c. 

98.  s. 

59  . 

Eent  charges  . 

Eegister  of  . 

U. 

21  &  22  Vict.  c. 

98.  s. 

37  . 

Eepair  of  high- 

Provision for  . 

u. 

21  &  22  Vict.  c. 

98.  s. 

76  . 

ways 
Eeports  . 

Provisions  as  to 

u. 

23  &  24  Viet.  c. 

77.  s. 

14  . 

Eeports  . 

Preparation  of 

U.&E. 

29  &  30  Vict.  c. 

90.  s. 

11  . 

Eeservoirs 

Making  and  main- 

U.&E. 

taining 

lo  &  19  Vict.  C. 

121. 

3.  32 

Eesolutions 

Proof  of 

U.&E. 

35  &  36  Vict.  c. 

79.  s. 

21  . 

Eiparian  sani- 

Contributions of,  to 

U.&E. 

tary  authori- 

port sanitary  au- 

ties 

thorities 

21  &  22  Vict.  c. 

98.  s. 

68-9 

Eivers,  &c. 

Interference  with  . 

U. 

21  &  22  Vict.  c. 

98.  s. 

70  . 

Eivers,  &c. 

Arbitration  as  to  . 

U. 

35  &  36  Vict.  c. 

79.  s. 

56  . 

Eivers  . 

Diversion  of  sewage 

U.&E. 

from 

21  &  22  Vict.  c. 

98.  s. 

39  . 

Eoads 

Agreement  for  mak- 

U. 

ing  _ 

E. 

35  &  36  Vict.  c. 

79.  s. 

5  . 

Eural  sanitary 

Definition  of  . 

districts 

35  &  36  Vict.  c. 

79.  s. 

8  . 

Eural  sanitary 

Powers  and  duties  of 

E. 

authorities 

35  &  36  Vict.  c. 

79.  s. 

13  . 

Eural  sanitary 

Appointment  of 

E. 

authorities 

committees  by 
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Statute 


35  &  36  Vict.  c.  79.  s.  17 
35  &  36  Vict.  c.  79.  s.  23 

35  &  36  Vict.  c.  79.  s.  24 

35  &  36  Vict.  c.  79.  s.  6 
35  &  36  Vict.  c.  79.  s.  9 
35  &  36  Vict.  c.  79.  s.  53 
35  &  36  Vict.  c.  79.  s.  34  , 

21  &  22  Vict.  c.  98.  s.  32  . 

35  &  36  Vict.  c.  79.  s.  46  . 
21  &  22  Vict.  c.  98.  s.  30  . 


Subject 


24  &  25  Vict. 

28  &  29  Vict. 

30  &  31  Vict. 

30  &  31  Vict. 
35  &  36  Vict. 

30  &  31  Vict. 
21  &  22  Vict. 

28  &  29  Vict. 

28  &  29  Vict. 

28  &  29  Vict. 

30  &  31  Vict. 
11  &  12  Vict. 
11  &  12  Vict. 
11  &  12  Vict. 


c.  61.  s 

c.  75.  s 

c.  113. 

c.  113. 
c.  79.  s. 

c.  113. 
c.  98.  s, 

c.  75.  s. 

c.  75.  s. 

c.  75.  s. 

c.  113. 
c.  63.  s. 
c.  63.  s. 
c.  63.  s. 


4-7 

14  . 

3.  3  . 

3.  15 
56  . 

3.  15 
29  . 

3  . 

4  . 


!.  2  . 

43  . 

44  . 

45  . 


Eiiral  sanitary 
authority 

Rural  sanitary 
district 

Eural  sanitary 
district 

Sanitary  au- 
thorities 

Sanitary  au- 
thorities 

Sanitary  au- 
thority 

Sanitary  pur 
poses 

Scavenging 


Power  as  to 


Securities 
Sewage  . 


Se'wag( 


Sewage 


Sewage  works , 
Sewerage 

Sewer  authori- 
ties 

Sewer  authori- 
ties 

Sewer  authori- 
ties 

Sewer  authority 
Sewers  , 
Sewers 
Sewers 


Expenses  of  . 

Application  to  of  ur- 
ban sanitary  pro- 
visions 
Constitution  as  an 
urban  sanitary 
district 
Meetings  of  . 

Vesting  of  property 
in 

Legal  position  of  . 

Definition  of  by  Lo- 
cal Government 
Board 
Contract  for  re- 
moval of,  bye- 
laws  as  to 
Under  provisional 
orders 

1.  Outfall  and  dis- 
tribution of  with- 
out district 

2.  Coutracts  for  sale 
of 

3.  Contracts  for  pur- 
chase and  lease  of 
lands,  for  receiv- 
ing 

Distribution  of  with- 
out district 
Contracts  for  sup- 
ply of 
Distribution  of  with- 
out district 
Contracts  as  to 
Diversion  of  from 

rivers 
Contribution  to 
Deduction  from 

rates  for 
Their  appointment . 

Construction  of 

sewers  by 
Combination  of 

Definition  of  . 
Vesting  of 
Purchase  of  rights  in 
Construction  and  al- 
teration of 


Urban  or 
Rural 


E. 
E. 

E. 

U.&E. 
U.&  E. 
U.&  E. 
U.&  E. 

U. 

U.&E. 
U.&E. 


U. 

U.&E. 

U.&E. 

U.&E. 
U.&E. 

U.&E. 
U. 

U.&E. 

U.&E. 

U.&E. 

U.&E. 
U. 

u. 
u. 
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Statute 


11  &  12  Vict.  c.  63.  s.  46 
11  &  12  Vict.  c.  63.  s.  49 

24  &  25  Vict.  c.  61.  s.  8 


28  &  29  Vict.  c.  75.  s.  4  . 


29  &  30  Vict.  c.  90.  s.  8 
29  &  30  Vict.  c.  90.  s.  9 


35  &  36  Vict.  c.  79.  s.  32  . 

29  &  30  Vict.  c.  90.  s.  29  . 
29  &  30  Vict.  c.  90.  s.  30  . 


29  &  30 
29  &  30 
10  &  11 

10  &  11 

10  &  11 

10  &  11 

11  &  12 

10  &  11 

11  &  12 

35  &  36 
24  &  25 
29  &  30 

29  &  30 

29  &  30 

30  &  31 
24  &  25 
24  &  25 
35  &  36 
18  &  19 


Vict.  c. 
Vict.  c. 
Vict.  c. 

Vict.  c. 

Vict.  e. 

Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 
Vict.  c. 
Vict.  c. 
Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 

Vict.  c. 


90.  s.  32  . 
90.  s.  29  . 
34.  s.  125 

34.  s.  127 

34.  6.  128 

34.  s.  131 

63.  s.  62  . 

34.  s.  108 

63.  s.  56  . 
79.  s.  50  . 
61.  s.  18  . 
90.  s.  5  . 

90.  s.  6  . 

90.  s.  7  . 

113.  s.  6-7 

61.  s.  12  . 

61.  s.  13  . 

79.  s.  42  . 

121.  s.  45. 


Subject 


Sewers 
Sewers 

Sewers 


Sewers  . 


Sewers 
Sewers 


Sewere 

Ships 
Siiips 


Ships 

Sick  persons  . 
Slaughter 

houses 
Slaughter 

houses 
Slaughter 

houses,  &c. 
Slaughter 

houses 
Slaughter 

houses 
Smoke  . 

Soil,  &c. . 

Solicitor  . 

Special  Act 

Special  drain- 
age districts 

Special  drain- 
age districts 

Special  drain- 
age districts 

Special  drain- 
age district 

Special  Drain- 
age Rates 

Special  Drain- 
age Rates 

Stamps  . 

Streams  . 


Power  as  to 


Cleansing  of  . 

Compulsory  provi- 
sion of 

Payment  for  use  of 
by  owner  of  pro- 
perty beyond  dis- 
trict 

Construction  of  by 
sewer  authorities, 
making  and  re- 
pairing 

Draining  into 

Draining  into  by 
persons  beyond 
district 

Use  of  by  subjacent 
district 

Removal  of  sick  from 

When  within  dis 
tricts  of  local  au' 
thority 

Provisions  as  to 

Removal  from  ships 

Licensing  of  . 

Registration  of 

Bye-laws  as  to 

Inspection  of  . 

Provision  of  . 

Consumption  of  in 

factories 
Collection  of  . 
Taxation  of  Bill  of . 
Meaning  of 
Constitution  of 

Appeal  against 

Evidence,  of  forma- 
tion of 
Extension  of  . 

Levy  of 

Payment  of  . 

Exemptions,  repeal 
of 

Protection  of  . 
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statute 


10  &  11  Vict.  c.  34.  s.  67  . 

10  &  11  Vict.  c.  34.  s.  79  . 

11  &  12  Vict.  c.  63.  s.  68  . 

11  &  12  Vict.  c.  63.  s.  69  . 

11  &  12  Vict.  c.  63.  s.  70  . 

21  &  22  Vict.  c.  98.  s.  32  . 
21  &  22  Vict.  c.  98.  s.  34  . 

35  &  36  Vict.  c.  79,  s.  32  . 

18&19Vict.c.l21.s.33.  34 
7  &  8  Vict.  c.  101.  s.  35  . 

11  &  12  Vict.  c.  91.  s.  8  . 

11  &  12  Vict.  c.  91.  s.  9  . 

23  &  24  Vict,  c,  16.  s.-  12  . 

11  &  12  Vict.  c.  63.  s.  42  . 
35  &  36  Vict.  c.  79.  s.  50  . 
21  &  22  Vict.  e.  98.  s.  26  . 

20  &  21  Vict.  c.  50  s.  2  . 

21  &  22  Vict.  c.  98  s.  41  . 
33  &  34  Viet.  c.  78.  s.  4  . 

33  &  34  Vict.  c.  78.  s.  17  . 

33  &  34  Vict.  c.  78.  s.  19  . 
33  &  34  Vict.  c.  78.  s.  45 
33  &  34  Vict.  c.  78.  s.  46  . 

35  &  36  Vict.  e.  79.  s.  26-7 
35  &  36  Vict.  c.  79.  s.  28 
35  &  36  Vict.  c.  79.  s.  7  . 

35  &  36  Vict.  c.  79.  s.  16  . 

35  &  36  Vict.  c.  79.  s.  4  . 


Subject 


Streets  . 
Streets  . 

Streets  (high- 
ways) 

Streets  (not 
highways) 

Streets  (not 
highways) 

Streets  . 

Streets  . 

Subjacent  dis- 
tricts 
Summons 
Surcharges 

Surcharges 

Surcharges 


Surplus  . 

Surveys  . 
Taxation 
Towns  Council. 

Trustees 


Turnpike  roads 


Tramways 


Tramways 

Tramways 
Tramways 
Tramways 

United  districts 
United  districts 
Urban  sanitary 

authorities 
Urban  sanitary 

authority 
Urban  sanitary 

districts 


Power  as  to 


Enlarging  and  im- 
proving 

Precautions  during 
repair  of 

Control  of 

Compulsory  paving 
of 

May  be  deemed  such 

and  repaired 
Watering  of  . 
Construction  of, 

Bye-laws  as  to 
Use  of  sewers  in 

Proceedings  as  to 

By  auditors,  regu- 
lations as  to 

By  auditors,  regu- 
lations as  to 

Proceedings  as  to 
enforcement  of 
before  Justices 

In  boroughs,  appro- 
priation of 

Payment  for  . 

Of  solicitor's  bill  . 

Transfer  of  powers 
to 

Transfe?  of  powers 
of  to  bodies  cor- 
porate 

Agreement  to  re- 
pair 

Provisional  order 
allowing  construc- 
tion of 

Construction  of  by 
joint  authorities 

Leasing  of 

Tolls  on 

Bye-laws  and  regu- 
lations as  to 
Formation  of  . 
Governing  body  in 
Powers  and  duties  of 

Expenses  of  . 

Definition  of 


Urban  or 
Kural 

u. 
u. 

u. 

u. 

u. 

u. 
u. 

U.  &E. 

U.  &  E. 
U.  &  E. 

U  &  E. 

U.  &  E. 

U. 

U. 
U.  &  E. 

u. 
u. 

u. 

u. 

u. 

u. 
u. 
u. 

U.  &  E. 
U.  &  E. 

u. 
u. 
u. 
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statute 


35  &  36  Vict.  c.  79.  s.  23  . 


21  &  22  Vict,  c,  98. 
29  &  30  Vict.  c.  90. 
21  &  22  Vict.  c.  98. 


s.  34 
s.  52 
s.  34 


Subject 


Power  as  to 


10  &  11  Vict.  c.  34.  s.  123 
21  &  22  Vict.  c.  98.  s.  51  . 
29  &  30  Vict.  c.  90.  s.  11  . 
21  &  22  Vict.  c.  98,  s.  33  . 
31  &  32  Vict.  c.  115.  s.  4-5 


11  &  12  Vict.  c.  63.  s.  67  . 
21  &  22  Vict.  c.  98.  s.  31  . 


28  &  29  Vict.  c.  75.  s.  11 
21  &  22  Vict.  c.  98.  s.  52 
11  &  12  Vict.  c.  63.  s.  71 
11  &  12  Vict.  c.  63.  s.  76 

10  &  11  Vict.  c.  34.  s.  74 

11  &  12  Vict.  c.  63.  s.  75 
11  &  12  Vict,  c,  63.  s.  77 


11  &  12  Vict.  c.  63.  s.  94 
24  &  25  Vict.  c.  61.  s.  20 
29  &  30  Vict.  c.  90.  s.  12 
29  &  30  Vict.  c.  90.  s.  50 

35  &  36  Vict.  c.  79.  s.  26 
21  &  22  Vict.  e.  98.  s.  53 
23  &  24  Vict.  e.  77.  s.  7 

29  &  30  Vict.  c.  90.  s.  11 
29  &  30  Vict.  c.  90.  s.  13 

21  &  22  Vict.  c.  98.  s.  34 

28  &  29  Vict.  e.  75.  s.  15 


30  &  31  Vict.  c.  146.  s.  9  . 
30  &  31  Vict.  c.  146.  s.  10 
30  &  31  Vict.  c.  146.  s.  19 


Urban  sanitary 
provisions 

Ventilation 
Vessels  . 
Walls  . 

AVater 

Water  . 

Water  . 

Waterclosets  . 

Waterclosets 
and  privies, 
cleansing  of 

Waterclosets 
(public) 

Watercourses  . 


Watercourses 
Water  mains 
Water  pipes 
Water  rates 

Waterspouts  . 
Water  supply 
Water  supply 


Water  supply 

Water  supply 

Water  supply 

Water  supply 

Water  supply 
Waterworks 
Wells,  foun- 
tains, &c. 
Wells  . 
Wells,  foun- 
tains, &c. 
Work  . 

Works  of  dis- 
tribution of 
sewage 

Workshops 

Workshops 

Workshops 


Application  of  to 
Kural  Sanitary 
district 

Bye-laws  as  to 

Kegulations  as  to 

Structure  of.  Bye- 
laws  as  to 

Price  to  be  paid  for 

Supply  of 

Supply  of 

Alteration  of 

Provisions  as  to  . 


Provision  of 

When  foul,  obtain- 
ing order  for 
cleansing 

Not  to  be  polluted  . 

Carriage  of  . 

Moving  of 

Making  and  levying 
of 

Affixing  to  houses 

Provision  of  . 

Provision  of  to 
public  baths  and 
wash-houses 

Stopping  of  . 

Agreements  as  to  . 

Expenses  of  . 

Eecovery  of  ex- 
penses 

Districts  united  for 

Purchase  of  . 

Vested  in  Local 
Authority 

Digging  of  . 

Vesting  of 

Pulling  down.  Bye- 
laws  as  to 

To  be  improvement 
of  land 

Entry  into 
Inspection  of 
Proceedings    as  to 


U.  &  E. 

U. 
U.  &E. 

U.  &E. 
U.  &E. 

U. 

U.  &  E. 


INDEX 

TO 

PENALTIES  UNDER  THE  SANITARY  ACTS. 


Statute 


7  &  8  Vict.  c. 

101.  s.  33 
9  &  10  Vict. 

c.  74.  s.  14 


18&19  Vict, 
c.  70.  s.  15 

18  &  19  Vict. 
C.121.S.36 

35  &  36  Vict, 
c.  74.  s.  1 


35  &  36  Vict, 
c.  74.  s.  2 


35  &  36  Vict, 
c.  74.  s.  3 


Subject 


Accounts  . 
Accounts  . 

Accounts  . 


Admission 
on  pre- 
mises 

Adultera- 
tion 


Adultera- 
tion 


Adultera- 
tion 


Offence 


Kefusal  to  produce  to 
auditor 

Eefusal  by  Baths  and 
Washhouse  Com- 
missioners to  allow 
inspection  of 

Board  of  Commis- 
sioners refusing  the 
inspection  of 

Obstruction  to  in  exe- 
cutingNuisancesKe- 
moval  Act 

Of  articles  of  food,  or 
drink,  or  drugs 


Selling  knowingly 
articles  of  food 
which  have  been 
subjected  to 

To  increase  weight  or 
bulk 


Penalty 


405. 

Not  exceeding  bl. 

Not  exceeding  5/. 
Not  exceeding  bl. 


1st  offence  not  exceeding 
50^.  ;  2nd  offence 
guilty  of  a  misde- 
meanour and  im- 
prisonment not  ex- 
ceeding 6  months 
with  hard  labour 

Not  exceeding  20Z. 


Liable  to  penalties  under 
foregoing  sections 


^  Penalties  may  be  recovered  before  the  following  jurisdictions  : — 

As  to  England,  by  any  Metropolitan  Police  Magistrate  or  other  Stipendiary  Magistrate, 
sitting  alone  at  a  Police  Court,  or  other  appointed  place,  or  by  the  Lord  Mayor  of  the  City 
of  London,  or  any  Alderman  of  the  said  City,  sitting  alone  or  with  others  at  the  Mansion 
House  or  Guildhall,  and  genei'ally  before  any  two  Justices.    11  &  12  Vict.  c.  43. 

Appeals  in  almost  all  cases  to  the  Court  of  Quarter  Sessions.   11  &  12  Vict.  c.  633,  s.  135. 
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Statute 


Subject 


Offence 


Penalty 


35  &  36  Vict, 
c.  94.  s.  19 


35  &  36Vict. 
C.94,  s,  19 


10  &  11  Vict, 
c.  89.  s.  28 


26  &  27  Vict, 
c.  40.  s.  3 


26  &  27  Vict. 

c.  40.  s.  4 
26  &  27  Viet. 

c.  40.  s.  4 

26  &  27  Vict, 
c.  40.  s.  4 


26  &  27  Vict, 
c.  40.  s.  6 

10  &  11  Vict, 
c.  34.  s.  79 


10  &  11  Vict, 
c.  89.  s.  36 


Adultera- 
tion 


Adultera- 
tion 


Animals 


Bake- 
houses 


Bake- 
houses 

Bake- 
houses 

Bake- 
houses 


Bake 
ho 
Bars 


Bear-bait- 
ing, &c. 


Selling  knowingly 
liquor  which  has 
been  subject  to  mix- 
ing or  causing  to 
be  mixed  any  dele- 
terious ingredients 
with  any  intoxicat- 
ing liquor  exposed 
for  sale 


Licensed  Victuallers 
convicted  of  pull- 
ing down  placard 
stating  the  fact  of 

Exposing  for  sale 
otherwise  than  in  a 
market 

Limitation  of  hours 
of  labour  of  persons 
under  18  years  of 
age,  continuation  of 


Neglect  of  cleanliness 
of 

Order  to  execute  works 
for  cleanliness,  non- 
compliance with 

Sleeping  places  near 
to,  letting  of 


Authorized  oiScer  re- 
fusal to  admit  into 

Taking  down,  &c., 
erected  across  street 
while  repairs  or 
alterations  are  being 
made 

Keeping  places  for  . 


For  1st  offence  not  ex- 
ceeding 20^.  or  im- 
prisonment not  ex- 
ceeding 1  month;  for 
the  2nd  and  any  subse- 
quent offence  not  ex- 
ceeding 100/.  or  im- 
prisonment not  ex- 
ceeding 3  months. 
"Where  person  is  a 
licensed  victualler  in 
case  of  2nd  offence 
liable  to  forfeit  his 
licence  and  premises 

A  continuing  penalty 
not  exceeding  405. 


Not  exceeding  405.  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

For  1st  offence  not  ex- 
ceeding 21. ;  for  2nd 
offence  not  exceed- 
ing 51. ;  for  a  3rd 
and  each  subsequent 
offence  a  continuing 
penalty  of  1/.,  but  no 
greater  penalty  to  be 
imposed  than  10/. 

Not  exceeding  51. 

A  continuing  penalty  of 
11. 

Not  exceeding  205.,  and 
for  each  subsequent 
offence  a  penalty  not 
exceeding  51. 

For  each  offence  a  pe- 
nalty not  exceeding20/. 

Not  exceeding  51. 


Not  exceeding  5/.  or 
imprisonment  for  any 
term,  with  or  without 
hard  labour,  not  ex- 
ceeding 1  month 
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Subject 


Bear-bait- 
ing 
Boards  , 


Book 
Books 
Books 
Books 

Building 
materials 

Building 
materials 

Burial 

grounds 
Bye-laws . 

Bye-laws  . 
Carpet 

Carriages, 
(fee. 

Carriage, 
&c. 

Carriage  . 
Carriage  . 

Carts 


OfEence 


Any  person  discovered 
in  places  kept  for 

Defacement  of  belong- 
ing to  Boards  of 
Health 

Exposing  for  sale  one 
of  an  obscene  nature 

Refusing  inspection  of 
Under  Baths  and 
"Waslihouses  Act 

Refusal  to  produce  by 
Local  Board  of 
Health 

Refusal    to  produce 
to  auditor  of  ac- 
counts of  Local 
Boards 

For  keeping  deposits 
of  an  unreasonable 
time 

Not  lighting,  fencing, 
or  enclosing,  de- 
posits of 

Committing  nuisance 
in 

Offences  under  . 
Offences  against 


Beating  of  in  streets, 
except  door  mats, 
beaten  before  8 
o'clock  in  the  morn- 
ing 

Disregarding  route 
of  during  divine 
service 

Standing  longer  than 
necessary 

Free,  or  timber,  or 
cross-beam,  being 
drawn  upon 

Interrupting  traffic  in 
streets 


Riding  on  shafts  of  . 


Penalty 


Not  exceeding  51. 
Not  exceeding  51. 


Not  exceeding  40s.  or 
imprisonment  not  ex- 
ceeding 14  days 

Not  exceeding  51. 


Not  exceeding  51. 


Not  exceeding  40s. 


Not  exceeding  51.,  and 
a  continuing  penalty 
of  405. 

Not  exceeding  5/.,  and 
continuing  penalty  not 
exceeding  40s.  a  day 

Not  exceeding  51. 

Not  exceeding  51. 

Not  exceeding  51.,  and  a 
continui  ng  penalty  not 
exceeding  40s.  a  day 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  40s. 


Not  exceeding  40s.,  or 
to  imprisonment  not 
exceeding  14  days 

Not  exceeding  40s.,  or 
to  imprisonment  not 
exceeding  14  days 

Not  exceeding  40s.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
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TO  PENALTIES  UNDER  THE 


SANITARY  ACTS 


statute 


Subject 


Offence 


Penalty 


10  &  11  Vict, 
c.  89.  s.  28 

10  &  11  Vict, 
c.  89.  s.  28 


10  &  11  Vict. 

c.  89.  s.  24 
10  &  11  Vict. 

c.  89.  s.  26 

10  &  11  Viet, 
c.  89.  s.  28 

10  &  11  Vict, 
c.  34.  s.  73 

11  &  12  Vict 
c.  63.  s.  67 


10&  llVicL 
c.  65.  s.  58 

10  &  11  Vict, 
c.  65.  s.  59 

10  &  11  Vict, 
c.  89.  s.  30 

10  &  11  Vict, 
c.  89.  s.  31 

11  &  12  Vict, 
c.  63.  s.  37 

10  &  11  Vict, 
c  89.  s.  35 

11  &  12  Vict. 
C.63.  s.  66 

11  &  12  Vict, 
c.  63.  s.  66 

14  &  15  Vict, 
c.  28.  s.  14 

16  &  17  Vict, 
c.  41.  s.  11 


16  &  17  Vict, 
c.  41.  s.  12 


Carts 
Casks 

Cattle 
Cattle 

Cattle 


Cellar 
doors 

Cellars, 
&c. 


Cemetery 
Cemetery 


Driving  at  one  time 
more  than  two,  &c. 

Cleansing  of,  &c.,  in 
streets 


Straying  in  street 

Eeleasing  or  attempt- 
ing to  release  from 
pound 

Slaughtering  of,  &c.  . 


Occupier  not  making 
or  not  keeping  the 
same  in  good  repair 

Occupation  of,  when 
not  fulfilling  cer- 
tain conditions  pre- 
scribed by  Act 

Damaging 


Committing  nuisance 
in 

Chimneys    Setting  wilfully  on  fire 


Chimneys 
Clerk 

Colfeeshop 
keepers 

Common 
lodging 
houses 

Common 
lodging- 
houses 

Common 
lodging 
houses 

Common 
lodging 
houses 


Common 
lodging 
houses 


Accidentally  allowing 
to  catch  fire 

Holding  office  of  trea- 
surer to  Local  Board 

Harbouring  disorderly 
persons 

Receiving  lodgers 
without  registration 

Refusing  to  admit  in- 
spector 

Offences  against  bye- 
laws 

Offences  against  Act  . 


Third  offence  against 
Act 


Not  exceeding  405.,  or 
to  imprisonment  not 
exceeding  14  days 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  40s. 

Imprisonment  for  any 
terin  not  exceeding  3 
months 

Not  exceeding  405.,  or 
to  imprisonment  not 
exceeding  14  days 

Not  exceeding  ol. 


A  continuing  penalty  not 
exceeding  205.  a  day 


Not  exceeding  5^. 
Not  exceeding  bl. 
Not  exceeding  bl. 
Not  exceeding  10s. 
Not  exceeding  100^. 
Not  exceeding  5/. 
Not  exceeding  40s. 

Not  exceeding  40s, 


Not  exceeding  bl.,  and  aH 
continuing  penalty  of; 
40s.  a  day 

In  default  of  payment  of 
penalty  imposed,  im- 
prisonment for  any 
term  not  exceeding  3 
months 

Disqualified  to  keep  com- 
mon lodging  houses 
within  five  years  or 
any  shorter  period 
from  conviction 
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Statute 


29  &  30  Vict, 
c.  90.  s.  35 


10  &  11  Vict, 
c.  89.  s.  34 

11  &  12  Vict, 
c.  63.  s.  17 

]0&  llVict. 
c.  89.  s.  28 


18  &  19  Vict, 
c.  116.  s.  14 

11  &  12  Vict. 

C.63.S.  104 
10  &  11  Vict. 

c.  8.9.  S.28 

10  &  11  Vict. 
C.89.S.28 


10  &  11  Vict, 
c.  89.  s.  28 


10  &  11  Vict, 
c.  34.  S.71 

10  &  11  Vict, 
c.  89.  S.28 


11  &  12  Vict, 
c.  63.  s.  64 

10  &  11  Vict, 
c.  89.  S.29 


11  &  12  Vict, 
c.  63.  s.  28 


11  &  12  Vict, 
c.  63. s.28 


Subject 


Common 
lodging 
houses 


Constables 


Declara- 
tion 

Dirt  or 
offensive 
matter 


Preven- 
tion Act 
Distress  . 

Dog, 
ferocious 

Dog, 
ferocious 


Dog, 
ferocious 


Doors 
Door  bell . 

Drains, &c. 

Drunken 
persons 

Elections  . 
Elections . 


Offence 


Not  obeying  regula- 
tions as  to 


When  on  duty,  har- 
bouring of  by 
licensed  victuallers 

Falsely  or  corruptly 
making 

Throwing  down  or 
causing  to  run  in 
street  within  dis- 
trict of  Local  Board 

Obstruction  of  execu- 
tion of 

Constables  refusing  to 
levy 

Suffering    to    be  at 
large  when  un- 
muzzled 

Owner  of,  letting  it 
at  large,  knowing 
same  to  be  in  a 
rabid  state 

Setting  at  large,  after 
notice    given  and 
during  time  specified 
in  such  notice 

Not  making  to  open 
inwards  within  8 
days  of  notice 

Wilfully  ringing 


Not  complying  with 
notice  to  remedy 
nuisance  in 

G-uilty  of  riotous  or 
indecent  behaviour 


Kefusal  or  neglect  of 
chairman  or  other 
responsible  person 
to  conduct  legally 

Refusal  or  neglect  of 
persons  acting  under 
chairman  or  other 
responsible  person 
to  conduct  legally 


Penalty 


Not  exceeding  405.  for 
every  offence,  and  a 
continuing  penalty  of 
not  more  than  205.  a 
day 

Not  exceeding  20s, 

Guilty  of  a  misdemeanour 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  3 
months 

Not  exceeding  bl. 


Not  exceeding  bL 

Not  exceeding  40s.,  or 
imprisonment  not  ex- 
ceeding 14  days 

Not  exceeding  405.,  or 
imprisonment  not  ex- 
ceeding 14  days 

Not  exceeding  40s.,  or 
imprisonment  not  ex- 
ceeding 14  days 

Not  exceeding  40s. 


Not  exceeding  40s.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

A  continuing  penalty  of 
10s.  a  day 

Not  exceeding  40s.,  for 
every  offence,  or  im- 
prisonment for  a  term 
not  exceeding  7  days 

Not  exceeding  bOl. 


Not  exceeding  bl. 
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statute 


10  &  11  Vict, 
c.  34.  s.  81 

10  &  11  Vict, 
e.  34.  s.  82 

10  &  11  Vict. 
C.34.S.108 

27  &  28  Vict. 
C.48.  s.  4 

9  &  10  Vict, 
c.  74.  s.  39 

11  &  12  Vict. 
e.63.  s.  38 

10  &  11  Vict, 
c.  34.  s.  80 

10  &  11  Vict, 
c.  89.  s.  28 


lO&ll  Vict, 
c.  89.  s.  28 


11  &  12  Vict. 

c.  63.  s.  63 
18  &  19  Vict. 

C.121.S.26 
10  &  11  Vict. 

c.  89.  S.28 


10  &  11  Vict, 
c.  89.  s.  28 


10  &  11  Viet, 
c.  89.  s.  28 


23  &  24  Vict. 
C.77.S.8 


Subject 


Excava- 
tions 

Excava- 
tions 

Factories, 
&c. 

Factory 


Fees 

Fees 
Fences 

Firearms 

Flower- 
pot 

Food 
Food 
Footway 


Footway 


Footway 


Fountains 


Offence 


Not  lighting,  fencing, 
or  enclosing 

Continuing  an  un- 
reasonable time  in 
streets 

Fireplaces  of  not  con- 
suming their  own 
smoke 

Not  keeping  well 
cleansed  and  venti- 
lated 

Taking  of  by  Com- 
missioners or  officers 
beyond  their  salaries 

Improperly  taking  by 
ofiicers,  &c. 

Not  setting  up  while 
repairing  buildings 

Wilful  discharge  o£  in 
street 


Fixing  in  iipper  win- 
dow without  suffi- 
ciently guarding  the 
same 

"When  unfit,  exposing 
for  sale 

When  unfit,  exposing 
for  sale 

Placing  any  kind  of 
goods  on,  or  placing 
any  blind,  &c.,  less 
than  eight  feet  in 
height  from  the 
ground 

Hanging  up  goods 
which  project  into, 
and  obstruct  pas- 
sage of  persons 

Rolling  or  carrying 
any  cask,  &c.,on,  ex- 
cept for  purpose  of 
loading  or  unload- 
ing any  carriage  or 
of  crossing  the  foot- 
way 

Wilful  damage  to 


Penalty 


Not  exceeding  5^.,  and  a 

continuing  penalty  not 

exceeding  40s. 
Not  exceeding  5^.,  and  a 

continuing  penalty  of 

405. 

A  continuing  penalty  of 
405. 

Not  exceeding  10^.  nor 
less  than  3^. 

50^. 


50^. 

Not  exceeding  5^.,  and  a 
continuing  penalty  of 
405. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 


Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  10^. 

Not  exceeding  20/. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 


Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 


Not  exceeding  51.,  and  a 
continuing  penalty  of 
205. 


INDEX  TO  PENAL2IE8  UNDER  THE  SANITARY  ACTS  173 


Statute 


18  &  19  Vict. 

c.  121.  ss. 

23,  25 
10  &  11  Vict. 

c.  89.  s.  52 

10  &  11  Viet. 

c.  89.  s.  53 
10  &  11  Viet. 

e.  89.  s.  53 


10  &  11  Vict. 

e.  89.  s.  62 
10  &  11  Vict. 

c.89.  s.  63 
10  &  11  Vict. 

c.  89.  s.  66 


Subject 


G-as-wasli- 
ings 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 


Hackney 
carriage 

Hackney 
carriage 

Hackney 
carriage 

Hackney 

carriage 
Hackney 
carriages 

Hackney 
carriages 

Hackney 


Offence 


Pollution  of  water  by 


Proprietor  of,  refusing 
to  carry  the  pre- 
scribed number 

Driver  of,  refusing  to 
drive 

Demanding  more  than 
sum  agreed  upon  for, 
though    less  than 
legal  fare 
Driver    of  exacting 
more  than  legal  fare 
Not  carrying  the 
proper  distance  for 
a  sum  agreed  upon 
Driver  of  refusing,  to 
wait  or  to  account 
for  deposit 
Proprietor  or  driver  of, 

overcharging 
Proprietor  or  driver  of, 
permitting  persons 
to  ride  without  con- 
sent of  the  hirer 
Acting  as   driver  of, 
without  consent  of 
the  proprietor 
Driver     of,  misbe- 
haviour of 


Penalty- 


Leaving  unattended  at 
places  of  public  resort 
Damage  done  by 

driver  of 
Eefusing  to  pay  the 
fare  to  driver  of 

Damaging  of 

On  application  for 
license,  fraudulently 
framing  requisition 

Proprietor  of,  not 
giving  notice  of 
change  of  abode 

Proprietor  of,  plying 
for  hire  without  a 
license 


Not  exceeding  200^.,  and 
a  continuing  penalty 
of  20^. 

Not  exceeding  405. 


Not  exceeding  405. 
Not  exceeding  405. 

Not  exceeding  405, 
Not  exceeding  405. 

Not  exceeding  405. 

Not  exceeding  405. 
Not  exceeding  205. 


Not  exceeding  405. 

Not  exceeding  5/.,  and  in 
default  of  payment 
imprisonment  for  any 
term  not  exceeding 
2  months 

Not  exceeding  20s. 

Not  exceeding  61. 

Eecovery  of  fare,  to- 
gether with  cost  of  ap- 
plication before  justice 

Not  exceeding  51. 

Not  exceeding  10^. 
Not  exceeding  405. 
Not  exceeding  405. 
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statute 


Subject 


OfEence 


Penalty 


10  &  11  Vict. 

c.  89.  s.  47 
10  &  11  Vict. 

c.  89.  s.  48 


10  &  11  Vict. 

c.  89.  s.  64 
10  &  11  Vict. 

c.  89.  s.  28 


10  &  11  Vict, 
c.  89.  s.  28 

11  &  12  Vict, 
c.  63.  s.  49 

11  &  12  Vict. 

c.  63.  s.  60 
18  &  19  Vict. 

P.121.S.29 
29  &  30  Vict. 

C.90.S.  22 

29  &  soviet. 

c.  90.  s.  39 
21  &  22  Vict. 
c.98.s.32(2) 


21  &  22  Vict. 
c.98.s.32(2) 


10  &  11  Vict. 

c.  34.  s.  64 
10  &  11  Vict. 

c.  34.  s.  65 
10  &  11  Vict. 

c.  34.  s.  69 

lO&ll  Vict, 
c.  89.S.28 

29&30  Vict. 


c.  90. 


Hackney 
carriages 

Hackney 
carriages 


Hackney 

carriages 
Horse,  &c. 


Horse,  &c. 

House 
House 
House 
House 

House 

House 
refuse 


House 
refuse 


Houses  . 
Houses  . 
Houses  . 

Indecency 


Infectious 
disorder 


Drivers,  acting  as, 
and  without  license 

Proprietor  of,  neglect- 
ing to  retain  license 
of  drivers  in  his  em- 
ploy or  refusing  to 
produce  the  same 
when  summoned 

Improper  standing  of 

Kiding  or  driving 
upon  footway  of  any 
street,  &c. 

Furious  driving  of 


Eebuilding  without 

drains,  &c. 
Neglect  of  notice  to 

cleanse 
Overcrowding  . 

Not  cleansing  and  dis- 
infecting 

Letting  of  when  in- 
fected 

Eemoval  of  orobstruct- 
ing  the  authority  in 
removing  by  any 
person  not  being  the 
occupier  of  a  house 

Eemoval  of  or  obstruct- 
ing the  authority  in 
removing  by  the  oc- 
cupier (except  when 
produced  on  pre- 
mises) 

Pulling  down  or  de- 
facing number  of 

Non-renewal  of  num- 
bers by  occupiers 

Eefusal  on  notice  to 
remove  within  14 
days  projection  of 

Exposure  of  person  so 
as  to  be  an 

Entering  public  con- 
veyance when  suf- 
fering from 


Not  exceeding  205. 
Not  exceeding  405. 


Not  exceeding  205. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  40s,,  or 
to  imprisonment  not 
exceeding  14  days 

Not  exceeding  50^. 

Continuing  penalty  of  1  Os. 
Not  exceeding  405. 

A  continuing  penalty  of 
not  less  than  Is.,  or 
more  than  10s.  a  day 

Not  exceeding  201. 

Not  exceeding  5L 


Not  exceeding  40s. 


40s.  for  each  offence. 
Not  exceeding  40s, 
Not  exceeding  40s. 


Not  exceeding  40s.,  or  im- 
prisonment for  a  term 
not  exceeding  14  days 

Not  exceeding  51. 
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Statute 


29  &  30  Vict, 
c.  90.  s.  29 


29  &  30  Vict. 

C.90.  s.  38 
29  &  30  Vict. 

c.  90.  s.  39 

35&36  Vict, 
c.  79.  s.  52 


11  &  12  Vict. 

C.63.S.121 
lO&ll  Vict. 

C.34.S.  131 

26  &  27  Vict, 
c.  117.  S.3 

lO&ll  Vict, 
c.  89.  s.  28 


lO&llVict. 
c.  34.  s.  79 


35  &  36  Vict, 
c.  79.  s.  52 


29  &  30  Vict, 
c.  90.  s.  35 


29  &  30  Vict, 
c.  90.  s.  53 

10  Vict.  c.  14 

s.  13 
10  Vict.  c.  14. 

s.  15  - 

lOVict.c.14. 
s.  15 


Subject 


Infectious 
disorder 


Infectious 
disorder 

Infectious 
disorder 

Infectious 
disorder 


Inspector. 

Inspector 
of  nui- 
sances 

Inspector 
of  nui- 
sances 

Kites 


Lights 


Local  Go- 
vern- 
ment 
Board 

Lodging 
houses 


Manure  in 
mews, 
&c. 

Market  . 


Market  or 
fair 

Market  or 
fair 


OfEence 


Interference  with 
rules,  enforcing  re- 
moval of  persons 
brought  by  ships, 
suffering  from 

Persons  suffering  from, 
exposure  of 

Letting  of  houses  in 
which  there  has 
been 

Breach  of  rules  made 
under  s.  52  of  29  & 
30  Vict.  e.  90.  as  to 
treatment  of  per- 
sons on  board  ships 
seized  with 

Disobeying  summons 
to  appear  before 

Obstruction  to  enter- 
ing into  slaughter- 
houses, &c. 

Obstruction  to  enter- 
ing into  slaughter- 
houses, &c. 

Flying  of  . 


For  removing  when 
placed  at  night  in 
streets  undergoing 
alterations  or  re- 
pairs 

Neglecting  orders  of 


Not  obeying  regula- 
tions as  to 


Refusal  or  neglect  to 
remove  accumula- 
tions of 

Selling  elsewhere  than 
m 

Selling  or  exposing  for 
sale  unwholesome 
meat  in,  &c. 

Inspector  of  provisions 
obstruction  of 


Penalty 


Not  exceeding  51. 

Not  exceeding  51. 
Not  exceeding  20^. 

Not  exceeding  50^. 


Not  exceeding  51. 
Not  exceeding  51. 

Not  exceeding  51. 


Not  exceeding  405.,  or 
imprisonment  for  a 
term  not  exceeding  14 
days 

Not  exceeding  51. 


Not  exceeding  50^. 


Not  exceeding  405.  for 
every  offence,  and  a 
continuing  penalty  of 
not  more  than  205.  a 
day 

A  continuing  penalty  of 
205. 

Not  exceeding  405. 
Not  exceeding  5^. 

Not  exceeding  51. 
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Statute 


10  Vict.  C.14. 

s.  16 
10  Vict.  e.l4. 

s.  22 

10  Vict.  c.14. 
s.  23 

10Vict.c.l4. 
s.  26 

10  Vict.  c.14. 
s.  27 

10  Vict.  c.14. 
s.  28 

10  Vict.  c.14. 

s.  29 
10  Viet.  c.14. 

s.  30 

10  Vict.  c.14. 
s.  37 

10  Vict.  c.14. 
s.  40 

11  &  12  Vict. 
c.63.  s.  19 

11  &  12  Vict. 
C.63.S.111 

18  &  19  Vict. 
C.121.S.14 

18&19Vict. 

C.121.S.14 
18&  19  Vict. 

C.121.S.27 


26  &  27  Vict, 
c.  117.  s.  2 


Subject 


Market  or 

fair 
Market  or 

fair 

Markets  or 
fairs 

Markets  or 
fairs 

Markets  or 
fairs 

Markets  or 
fairs 

Markets  or 

fairs 
Markets  or 

fairs 

Markets  or 

fairs 
Markets  or 

fairs 
Member  . 


Mortgages 

Nuisances 

Nuisances 
Nuisances 


Nuisance 


Offence 


Keeper  of,  obstruction 
of 

Eefusal  to  weigh  ar- 
ticles for  sale  in  on 
request  of  the  buyer 

Eefusal  by  persons  ap- 
pointed to  weigh 
articles  for  sale 

Eefusal  of  drivers  in 
to  take  carts  to  be 
weighed 

Drivers  of  carts,  &c., 
in  committing  frauds 
in  weighing 

Buyers  or  sellers  in 
committing  frauds 
in  weighing 

Frauds  committed  by 
the  machine-keeper 

Frauds  committed  by 
other  persons  as  to 
weighing  goods 

Taking  a  greater  toll 
than  authorised  in 

Collector  of  rents,  &c., 
in,  obstruction  of 

Acting  when  disquali- 
fied as,  of  local 
boards  of  health 

Eefusal  to  allow  in- 
spection of  register 
of 

Contravention  of  order 
of  abatement  of 

Contravention  of  order 
of  prohibition  of 

Arising  in  cases  of 
noxious  trades,  busi- 
nesses, processes,  or 
manufactures 


Penalty 


Exposing  for  sale  dis- 
eased and  unwhole- 
some meat,  &c.,  so 
as  to  be  a 


Not  exceeding  405. 
Not  exceeding  40^. 

Not  exceeding  40s. 

Not  exceeding  20s. 


Not  exceeding  51.  for  each 
offence 


Not  exceeding  51. 


Not  exceeding  51.  in  cer- 
tain specified  cases 
Not  exceeding  51. 


Not  exceeding  405. 
Not  exceeding  405. 
50/. 

Not  exceeding  §Z. 


A  continuing  penalty  of 
not  more  than  IO5.  a 
day  ^ 

A  continuing  penalty  of 
not  more  than  205. 

On  first  conviction  not 
more  than  51.,  nor  less 
than  4O5.  On  second 
conviction  10/.,  and  for 
each  subsequent  con- 
viction a  sum  double 
the  amount  of  the 
penalty  imposed  for 
the  last  preceding  con- 
viction, but  iu  no  case 
to  exceed  200/. 

Not  exceeding  20/.  for 
every  animal,  &c.,  or 
imprisonment  for  not 
more  than  three  months 


INDEX  TO  PENALTIES  UNDER  THE  SANITARY  ACTS  177 


Statute 


Subject 


18  &  19  Vict. 

C.121.S.36 
11  &  12  Vict. 

C.63.S.148 

18&19Vict. 
C.121.S.37 


31  &  32  Vict. 
C.130.S.36 

11  &  12  Vict. 

C.63.S.148 
11  &  12  Vict. 

c.  63.  s.  64 
9  &  10  Vict. 

c.  74.  S.39 

11  &  12  Vict, 
c.  63.  s.  38 


11  &  12  Vict, 
c.  63.  s.  39 

11  &  12  Vict, 
c.  63.S.148 

26  &  27  Vict. 

c.  40.  s.  6 
26  &  27  Viet. 

C.117.S.3. 

31  &  32  Vict. 

C.130.S.35 
11  &  12  Vict. 

c.  63.  s.  28 
18  &  19  Vict. 

C.121.S.36 
31  &  32  Vict. 

c.  130.S.36 
18&19  Vict, 
c.  121.8.14 


18  &  19  Vict. 
C.121.S.14 


Nuisances 
removal 
Occupier. 


Occupier  . 


Occupier  . 


Occupiers 

Offensive 
trades 
Officers  . 


Officers 


Officer 


Officers  . 


Officer 

Officer  of 
health 

Officer  of 
health 

Officer, re- 
turning 

Officer 

Officer  of 
health 

Order  of 
abate- 
ment. 
(See  nui- 
sances) 

Order  of 
prohibi- 
tion. 
(See  nui- 
sances) 


OfEence 


Obstruction  of  execu- 
tion of  Act 

Kefusal  to  permit 
owner  to  execute 
necessary  works 

Obstructing  owner 
from  entering  on 
premises  to  execute 
necessary  works 

Obstructing  owner 
from  carrying  Act 
into  execution 

Eefusal  to  disclose 
owners'  names 

Establishment  of 

Taking  fees  beyond 
salaries,  or  inte- 
rested in  salaries 

Contracts  when  inte- 
rested in  or  under 
colour  of  employ 
ment  exacting  fees 

Failing  to  account 


Obstruction  of  in  exe- 
cuting of  Public 
Health  Act,  1848 

Inspection  of  bake 
houses,  obstruction  of 

Obstructing  him  from 
entering  slaughter' 
house,  &c. 

Obstruction  of  . 

Neglecting  to  comply 
with  provisions  of  Act 
Wilfully  obstructing  . 

Obstruction  of  when 

executing  Act 
Contravention  of 


Contravention  of 


Penalty 


Not  exceeding  bl. 
Not  exceeding  5/. 


A  continuing  penalty  not 
exceeding  bl. 


A  continuing  penalty  of 
20^. 

Not  exceeding  bl. 

501.,  and  a  continuing 

penalty  of  405. 
Not  exceeding  50/. 


50/. 


Distress  for  amount  or 
imprisonment  for  three 
months 

Not  exceeding  51. 


Not  exceeding  20/. 
Not  exceeding  51. 

Not  exceeding  20/. 

Not  exceeding  50/. 

Not  exceeding  5/. 

Not  exceeding  20/. 

A  continuing  penalty  of 
not  more  than  \0s. 


A  continuing  penalty  of 
not  more  than  205. 
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statute 


18  &  19  Vict, 
c.  121.S.29 

7  &  8  Vict.  c. 

101.  S.33. 
11  &  12  Vict. 

c.  63.  s.  68 
9  &  10  Vict. 

c.  74.  s.  40 


11  &  12  Vict. 

e.  63.S.  123 
11  &  12  Vict. 

C.63.S.  123 
14  &  15  Vict. 
e.28.s.  15 

21  &  22  Vict. 

C.98.  s.  67 
lO&ll  Vict. 

c.  89.S.  28 


21  &  22  Vict. 

c.  98.  s.  56 
29  &  30  Vict. 

c.  113.  s.  7 
lO&ll  Vict. 

c.  89.  s.  28 


11  &  12  Vict. 

c.  63.S.100 
30&31  Vict. 

C.113.S.18 

11  &  12  Vict, 
c.  63.  s.  80 

11  &  12  Vict, 
c.  63.  s.  80 

11  &  12  Vict, 
c.  63.S.47 

29  &  30  Vict, 
c.  90.  s.  29 


Subject 


Over- 
crowd 
ing 

Overseers. 

Pavement 
Penalties . 


Penalty  , 
Penalty  , 
Penalties 

Penalties 
Pigstye  . 


Poor  rate 
books 

Poor-rate 
books 

Prostitu- 
tion 


Rates 
Rates 

Reservoir 

Reservoir 


Sewers, 
drains, 
&e. 

Ships 


Offence 


House,   so  as  to  be 
dangerous  to  health 

Refusing  to  attend 

audit 
Displacing 

Application  of 


Recovery  of,  must  be 

within  6  months 
Application  of 

Recovery  of,  under 
Common  Lodging- 
House  Act 

In  corporate  boroughs 

Keeping  in  front  of 
street 


Refusal  by  officer  to 
allow  inspection  of 

Refusal  by  officer  to 
allow  inspection  of 

Loitering  in  streets 
and  importuning 
passengers  for  pur- 
poses of 

Refusal  to  allow  in- 
spection of 

Non-payment  of  by 
overseers 

Fouling  water  in 


Gas  manufacturer, 
fouling  by 

Unauthorized  commu- 
nication with 

Interference  with  rules 
empoweringremoval 
to  hospital  of  per- 
sons suffering  from 
infectious  disorder 
brought  by 


Penalty 


Not  exceeding  405. 


Not  exceeding  40s. 

Not  exceeding  51.,  and  5s. 

per  sq.  ft.  displaced  , 
Residue  of  in  borough  to 

borough  fund,in  parish 

to  rate  for  relief  of  the 

poor 


One  half  to  informer,  one 
half  to  Local  Board 


Payable  to  district  fund 

account 
Not  exceeding  405.,  or 

imprisonment  for  any 

term   not  exceeding 

three  months 
Not  exceeding  5/. 

Not  exceeding  51. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Not  exceeding  5^. 

Amount  or  so  much  in 
arrear  raised  by  dis- 
tress and  sale  of  goods 

Not  exceeding  51,  and  a 
continuing  penalty  of 

55. 

Not  exceeding  200?.,  and 
after  24  hours'  notice, 
20Z.  a  day 
51.,  and  a  further  con- 
tinuing penalty  of  40s. 
a  day 
Not  exceeding  51. 
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Subject 


Offence 


Penalty 


Slate 


Slaughter- 
houses 

Slaughter- 
houses 

Slaughter- 
houses 

Slaughter- 
houses 

Slaughter- 
houses,&c. 
Slaughter- 
houses,&c. 
Slide 


Small  pox 
Stones 

Streets 
Street 

Streets 

Streets 

Swine,  &c. 

Trades, 
noxious 

Treasurer 

Vaccina- 
tion 

Vaccina- 
tion 


Throwing  into  street 
from  roof  or  any 
part  of  any  house 

Erecting  without  a 
license. 

Using  existing  houses 
without  registration 

Breach  of  bye-laws  for 
regulation  of 

During  suspension  of 
license  slaughtering 
cattle  in 

Keeping  cattle,  &c., 
which  are  diseased 

Obstruction  of  In- 
spector of 

Making  of  in  street 
upon  ice  or  snow 


Person  inoculating 
with 

Throwing  or  laying 
down  in  streets 


Obstruction  in  during 
public  processions,&c. 
Placing  line,  cord,  or 
pole  across 


Pulling  down  or  de- 
facing name  of 

Displacement  of 
materials  of 

Keeping  of  in  im- 
proper situations 

Nuisance,  arising  from 


Holding  office  of  clerk 

to  Local  Board 
Parent  not  procuring, 

of  child 
Vaccination,  and  pa- 
rent neglecting  to 
forward  certificate 
N  2 


Not  exceeding  40s.,  or  im- 
prisonment for  any  term 
not  exceeding  14  days 
Not  exceeding  51.,  and  a 
continuing  penalty  of 
5^.  a  day 
Not  exceeding  51.,  and  a 
continuing  penalty  of 

105. 

Not  exceeding  51.,  and  a 
continuing  penalty  of 

105. 

Not  exceeding  6l.,  and  a 
continuing  penalty  of 
51. 

Not  exceeding  10^.  for 

every  animal 
Not  exceeding  5^. 

Not  exceeding  40s.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

Imprisonment  for  one 

month 
Not  exceeding  40*.,  or 

imprisonment  for  any 

term  not  exceeding  14 

days 

Not  exceeding  405. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  14 
days 

40s.  for  each  oflfence 

51.,  and  a  continuing 
penalty  of  5s. 

40s.,  and  a  continuing 
penalty  of  5s.  a  day 

Not  exceeding  51.,  and  a 
continuing  penalty  of 
405.,  with  double  pe- 
nalty for  each  new 
offence 

100^. 

205. 
205. 
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statute 


30  &  31  Vict. 

c.  84.  s.  30 
34  &  35  Vict. 

c.  98.  s.  7 
34  &  35  Vict. 

c.  98.  s.  7 


34  &  35  Vict, 
c.  98.  s.  10 


34  &  35  Vict. 

c.  98.  s.  11 
10  &  11  Vict. 

c.  89.  s.  28 


21  &  22  Vict. 
c.98.s.l3(5) 


11&  12Vict. 

Waste 

c.  63.  s.  59 

water 

11  &  12  Vict. 

Water 

c.  63.  s.  80 

11  &  12  Vict. 

Water 

c.  63.  s.  80 

11  &  12Vict. 

Water 

c.  63.  s.  80 

11  &  12  Vict. 

Water 

c.  63.  s.  94 

18  &  19  Vict. 

Water 

C.121.S.23 

23  & ^4  Vict. 

Water 

C.77.  s.  8 

11  &  12  Vict, 
c.  63.  s.  51 

11  &  12  Vict, 
c.  63.  s.  52 


Subject 


Vaccina- 
tion 

Vaccina- 
tion 

Vaccina- 
tion 


Vaccina- 
tion 


Vaccina- 
tion 
Vault 


Voting 
papers 


Water- 
closets, 
&c. 

Water- 
closets 


Offence 


Signing  false  certifi- 
cate 

Certificate  of,  non- 
transmission  of 

Certificate  of,  wrongly 
signing,  &c. 


Preventing  public 
vaccinator  from 
taking  lymph  from 
any  child 

Parent  failing  to  pro- 
duce child 

Leaving  open 


Forging,  &e.,  of 


Allowing  to  remain  in 

cellars,  &c. 
Fouling  of  by  gas  of 

proprietors  of  gas 

works 
Fouling  of 

Fouling  of  by  pro- 
prietors of  gas  works, 
&c. 

Cutting  off,  by  Local 

Board 
Corruption  of  by  gas 

washings 
Fouling  of 


Omission  to  provide 
in  houses 

Omission  to  provide 
in  factories  after 
notice 


Penalty 


G-uilty  of  misdemeanour 
Not  exceeding  205. 

G-uilty  of  a  misde- 
meanour, and  liable  to 
imprisonment,  with  or 
without  hard  labour, 
not  exceeding  2  years 

Not  exceeding  205. 


Not  exceeding  205. 

Not  exceeding  405.,  or 
imprisonment  for  any 
term  not  exceeding  3 
months 

Imprisonment  on  convic- 
tion before  two  jus- 
tices in  the  common 
gaol  or  house  of  cor- 
rection for  any  period 
not  exceeding  3  months 
with  or  without  hard 
labour 

405.,  and  a  continuing 
penalty  of  55. 

Not  exceeding  20/,,  and 
a  continuing  penalty 
of  10/. 

Not  exceeding  51.,  and  a 
continuing  penalty  of 
20s.  a  day 

200/.,  and  a  continuing 
penalty  of  20/. 

Not  to  affect  penalties  or 

liabilities 
200/.,  and  a  continuing 

penalty  of  20/. 
Not  exceeding  5/.,  and 
a   continuing  penalty 
not   exceeding  205. 
day 
20/. 


20/.,  and  n  continuing 
penalty  of  405. 
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Statute 


10  &  11  Vict, 
c.  34.  s.  74 

11  &  12  Vict, 
c.  63.  s.  79 

10  &  11  Vict, 
c.  89.  s.  28 


21  &  22  Viet, 
c.  98.  S.66 

29  &  soviet, 
c.  90.  s.  45 

30  &  31  Vict, 
c.  146.  s.  9 

30  &  31  Vict. 
C.146.S.  10 


Subject 


Water- 
spouts 

Water- 
works, 
&c. 

Window  . 


Works,&c. 
Works 


Work- 
shops 

Work- 
shops 


Offence 


Not  affixing  to  houses, 
&c.  within  7  days 
after  service  of  order 

Injury  to,  or  diverting 
streams,  or  wasting 
water 

Allowing  person  in 
service  to  stand  on 
the  sill  of,  unless 
such  window  be  in 
the  sink  or  base- 
ment storey 

Injury  to  belonging  to 
Local  Boards 

Wilful  damage  to  be- 
longing to  sanitary 
authorities 

Kefusal  of  admission 
of  authorised  officer 
to  enter 

Obstruction  of  in- 
spector from  enter- 
ing to  inspect  con- 
dition thereof 


Penalty 


A  continuing  penalty  not 
exceeding  40s. 

Not  exceeding  bl.,  and  a 
continuing  penalty  of 
20*. 

Not  exceeding  40s.  or 
imprisonment  for  any 
term  not  exceeding  3 
months 


Not  exceeding  bl. 
Not  exceeding  bl. 

Not  exceeding  2Ql. 

Not  exceeding  20/. 
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CHAPTER  I, 

ROUTINE  DUTIES. 

The  duties  of  tlie  Metropolitan  Medical  Officers  of  Health  Dnties  of 
were  originally  defined  by  the  Metropolis  Local  Manage-  poutan 
ment  Act  (18  and  19  Vict.,  cap.  120,  sec.  132),  as  follows :  ^'  ^'  ^' 
— '  To  inspect  and  report  periodically  upon  the  sanitary 
condition  of  their  parish  or  district,  to  ascertain  the  exist- 
ence of  diseases,  more  especially  epidemics,  increasing  the 
rate  of  mortality,  and  to  point  out  the  existence  of  any 
nuisance  or  other  local  causes,  which  are  likely  to  originate 
and  maintain  such  diseases,  and  injuriously  alFect  the 
health  of  the  inhabitants,  and  to  take  cognisance  of  the 
fact  of  the  existence  of  any  contagious  or  epidemic  dis- 
eases, and  to  point  out  the  most  efficacious  mode  of  check- 
ing or  preventing  the  spread  of  such  diseases,  and  also  to 
point  out  the  most  efficient  modes  for  the  ventilation  of 
churches,  chapels,  schools,  lodging-houses,  and  other  public 
edifices  within  the  parish  or  district,  and  to  perform  any 
other  duties  of  a  like  nature  which  may  be  required  of  him 
or  them ; '  and  those  of  inspectors  of  nuisances,  by  the  Duties  of 
next  section  '  to  superintend  and  enforce  the  due  execution  NuSnces.^ 
of  all  duties  to  be  performed  by  the  scavengers ' — to  en- 
quire into  complaints  made  by  inhabitants  about  infringe- 
ments of  the  provisions  of  the  Act,  or  about  the  existence 
of  nuisances  ;  to  report  the  result  of  such  enquiry  to  the 
Vestry  or  Local  Board,  and  to  institute,  '  subject  to  the 
direction  of  the  Vestry  or  Board,'  legal  proceedings  for  the 
punishment  of  offenders  against  the  provisions  of  the  Act. 

The  Public  Health  Act  of  1872,  under  which  Medical 
Officers  of  Health  and  Inspectors  of  Nuisances  are  now 
being  appointed  outside  of  the  metropolis,  makes  no  at- 
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0.  H. 


To  advise 

Sanitary 

Authority. 


Epidemic 
diseases. 


tempt  at  defining  their  duties,  whicb.  lias,  however,  since 
been  done  by  the  orders  of  the  Local  Government  Board : 

Duties  of  Medical  Officer  of  Health. 
"  The  following  shall  be  the  duties  of  the  medical  officer  of 
health  in  respect  of  the  district  for  which  he  is  appointed ; 
or  if  he  shall  be  appointed  for  more  than  one  district,  then 
in  respect  of  each  of  such  districts : — 

(1.)  He  shall  inform  himself  as  far  as  practicable  respect- 
ing all  influences  affecting  or  threatening  to  affect  inju- 
riously the  public  health  within  the  district. 

(2.)  He  shall  inquire  into  and  ascertain  by  such  means 
as  are  at  his  disposal  the  causes,  origin,  and  distribution 
of  diseases  within  the  district,  and  ascertain  to  what 
extent  the  same  have  depended  on  conditions  capable  of 
removal  or  mitigation. 

(3.)  He  shall  by  inspection  of  the  district,  both  syste- 
matically at  certain  periods,  and  at  intervals  as  occasion 
may  require,  keep  himself  informed  of  the  conditions  in- 
jurious to  health  existing  therein. 

(4.)  He  shall  be  prepared  to  advise  the  sanitary  au- 
thority on  all  matters  affecting  the  health  of  the  district, 
and  on  all  sanitary  points  involved  in  the  action  of  the 
sanitary  authority  or  authorities;  and  in  cases  requiring 
it,  he  shall  certify,  for  the  guidance  of  the  sanitary  au- 
thority or  of  the  justices,  as  to  any  matter  in  respect  of 
which  the  certificate  of  a  medical  officer  of  health  or  a 
medical  practitioner  is  required  as  the  basis  or  in  aid  of 
sanitary  action. 

(5.)  He  shall  advise  the  sanitary  authority  on  any  ques- 
tion relating  to  health  involved  in  the  framing  and  sub- 
sequent working  of  such  byelaws  and  regulations  as  they 
may  have  power  to  make. 

(6.)  On  receiving  information  of  the  outbreak  of  any 
contagious,  infectious,  or  epidemic  disease  of  a  dangerous 
character  within  the  district,  he  shall  visit  the  spot  with- 
out delay  and  inquire  into  the  causes  and  circumstances  of 
such  outbreak,  and  advise  the  persons  competent  to  act  as 
to  the  measures  which  may  appear  to  him  to  be  required 
to  prevent  the  extension  of  the  disease,  and,  so  far  as  he 
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may  be  lawfully  authorized,  assist  in  the  execution  of  the 
same. 

(7.)  On  receiving  information  from  the  inspector  of  nui-  g^vercrowd 
sances  that  his  intervention  is  required  in  consequence  of 
the  existence  of  any  nuisance  injurious  to  health,  or  of 
any  overcrowding  in  a  house,  he  shall,  as  early  as  prac- 
ticable, take  such  steps  authorized  by  the  statutes  in  that 
behalf  as  the  circumstances  of  the  case  may  justify  and 
require. 

(8.)  In  any  case  in  which  it  may  appear  to  him  to  be  inspection 
necessary  or  advisable,  or  in  which  he  shall  be  so  directed 
by  the  sanitary  authority,*^  he  shall  himself  inspect  and 
examine  any  animal,  carcase,  meat,  poultry,  game,  flesh, 
fish,  fruit,  vegetables,  corn,  bread,  or  flour,  exposed  for 
sale,  or  deposited  for  the  purpose  of  sale  or  of  preparation 
for  sale,  and  intended  for  the  food  of  man,  which  is  deemed 
to  be  diseased,  or  unsound,  or  unwholesome,  or  unfit  for 
the  food  of  man ;  and  if  he  finds  that  such  animal  or 
article  is  diseased,  or  unsound,  or  unwholesome,  or  unfit 
for  the  food  of  man,  he  shall  give  such  directions  as  may 
be  necessary  for  causing  the  same  to  be  seized,  taken,  and 
carried  away,  in  order  to  be  dealt  with  by  a  justice  accord- 
ing to  the  provisions  of  the  statutes  applicable  to  the  case. 

(9.)  He  shall  perform  all  the  duties  imposed  upon  him 
by  any  byelaws  and  regulations  of  the  sanitary  authority, 
duly  confirmed,  in  respect  of  any  matter  affecting  the 
public  health,  and  touching  which  they  are  authorized  to 
frame  byelaws  and  regulations. 

(10.)  He  shall  inquire  into  any  offensive  process  of  trade  offensive 
carried  on  within  the  district,  and  report  on  the  appropriate 
means  for  the  prevention  of  any  nuisance  or  injury  to 
health  therefrom. 

(11.)  He  shall  attend  at  the  ofl&ce  of  the  sanitary  autho- 
rity, or  at  some  other  appointed  place,  at  such  stated  times 
as  they  may  direct. 

(12.)  He  shall  from  time  to  time  report,  in  writing,  to  Report, 
the  sanitary  authority,  his  proceedings,  and  the  measures 
which  may  require  to  be  adopted  for  the  improvement  or 
protection  of  the  public  health  in  the  district.    He  shall  in 
like  manner  report  with  respect  to  the  sickness  and  mor- 
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tality  within  the  district,  so  far  as  he  has  been  enabled  to 
ascertain  the  same. 

(13.)  He  shall  keep  a  book  or  books,  to  be  provided  by 
the  sanitary  authority,  in  which  he  shall  make  an  entry  of 
his  visits,  and  notes  of  his  observations  and  instructions 
thereon,  and  also  the  date  and  nature  of  applications  made 
to  him,  the  date  and  result  of  the  action  taken  thereon  and 
of  any  action  taken  on  previous  reports,  and  shall  produce 
such  book  or  books,  whenever  required,  to  the  sanitary 
authority. 

(14.)  He  shall  also  prepare  an  annual  report,  to  be  made 
at  the  end  of  December  in  each  year,  comprising  tabular 
statements  of  the  sickness  and  mortality  within  the  dis- 
trict, classified  according  to  diseases,  ages,  and  localities, 
and  a  summary  of  the  action  taken  during  the  year  for 
preventing  the  spread  of  disease.  The  report  shall  also 
contain  an  account  of  the  proceedings  in  which  he  has 
taken  part  or  advised  under  the  Sanitary  Acts,  so  far  as 
such  proceedings  relate  to  conditions  dangerous  or  injurious 
to  health,  and  also  an  account  of  the  supervision  exercised 
by  him,  or  on  his  advice,  for  sanitary  purposes  over  places 
and  houses  that  the  sanitary  authority  has  power  to  regu- 
late, with  the  nature  and  results  of  any  proceedings  which 
may  have  been  so  required  and  taken  in  respect  of  the  same 
during  the  year.  It  shall  also  record  the  action  taken  by 
him,  or  on  his  advice,  during  the  year,  in  regard  to  offen- 
sive trades,  bakehouses  and  workshops. 

(15.)  He  shall  give  immediate  information  to  the  Local 
G-overnment  Board  of  any  outbreak  of  dangerous  epidemic 
disease  within  the  district,  and  shall  transmit  to  the  board, 
on  forms  to  be  provided  by  them,  a  quarterly  return  of  the 
sickness  and  deaths  within  the  district,  and  also  a  copy  of 
each  annual  and  of  any  special  report. 

(16.)  In  matters  not  specifically  provided  for  in  this 
order,  he  shall  observe  and  execute  the  instructions  of  the 
Local  Government  Board  on  the  duties  of  medical  officers 
of  health,  and  all  the  lawful  orders  and  directions  of  the 
sanitary  authority  applicable  to  his  office. 

(17.)  Whenever  the  Diseases  Prevention  Act  of  1855 
is  in  force  within  the  district,  he  shall  observe  the  direc- 
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tions  and  regulations  issued  under  tliat  Act  by  the  Local 
Government  Board,  so  far  as  the  same  relate  to  or  concern 
his  office." 

Duties  of  the  Iiispedor  of  Nuisances.  Duties  of 

district  In- 

"  The  following  shall  be  the  duties  of  the  inspect  oro  f  spector. 
nuisances  in  respect  of  the  district  for  which  he  is  appointed, 
or  if  he  shall  be  appointed  for  more  than  one  district,  then 
in  respect  of  each  of  such  districts  : — 

(1.)  He  shall  perform,  either  under  the  special  directions 
of  the  sanitary  authority,  or  (so  far  as  authorized  by  the 
sanitary  authority)  under  the  directions  of  the  medical 
ofl&cer  of  health,  or  in  cases  where  no  such  directions  are 
required,  without  such  directions,  all  the  duties  specially 
imposed  upon  an  inspector  of  nuisances  by  the  Sanitary 
Acts,  or  by  the  orders  of  the  Local  Government  Board. 

(2.)  He  shall  attend  all  meetings  of  the  sanitary  authority 
when  so  required. 

(3.)  He  shall  by  inspection  of  the  district,  both  syste-  inspections, 
matically  at  certain  periods,  and  at  intervals  as  occasion  may 
require,  keep  himself  informed  in  respect  of  the  nuisances 
existing  therein  that  require  abatement  under  the  Sanitary 
Acts. 

(4.)  On  receiving  notice  of  the  existence  of  any  nuisance 
within  the  district,  or  of  the  breach  of  any  byelaws  or  regu- 
lations made  by  the  sanitary  authority  for  the  suppression 
of  nuisances,  he  shall,  as  early  as  practicable,  visit  the  spot, 
and  inquire  into  such  alleged  nuisance  or  breach  of  byelaws 
or  regulations. 

(5.)  He  shall  report  to  the  sanitary  authority  any  noxious 
or  offensive  businesses,  trades,  or  manufactories  established 
within  the  district,  and  the  breach  or  non-observance  of  any 
byelaws  or  regulations  made  in  respect  of  the  same. 

(6.)  He  shall  report  to  the  sanitary  authority  any  damage  Water 
done  to  any  works  of  water  supply,  or  other  works  belong- 
ing to  them,  and  also  any  case  of  wilful  or  negligent  waste 
of  water  supplied  by  them,  or  any  fouling  by  gas,  filth,  or 
otherwise,  of  water  used  for  domestic  purposes. 

(7.)  He  shall  from  time  to  time,  and  forthwith  upon  com- 
plaint, visit  and  inspect  the  shops  and  places  kept  or  used 
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Inspection  for  the  Sale  of  butchers'  meat,  poultry,  fish,  fruit,  vegetables, 
corn,  bread,  or  flour  ;  or  as  a  slaughter-house,  and  examine 
any  animal,  carcase,  meat,  poultry,  game,  flesh,  fish,  fruit, 
vegetables,  corn,  bread,  or  flour  which  may  be  therein  ;  and 
in  case  any  such  article  appear  to  him  to  be  intended  for  the 
food  of  man,  and  to  be  unfit  for  such  food,  he  shall  cause 
the  same  to  be  seized,  and  take  such  other  proceedings  as 
may  be  necessary  in  order  to  have  the  same  dealt  with  by 
a  justice.  Provided  that  in  case  of  any  doubt  arising  under 
this  clause,  he  shall  report  the  matter  to  the  medical  of&cer 
of  health,  with  the  view  of  obtaining  his  advice  thereon. 

To  procure        (g  ^  He  shall,  when  and  as  directed  by  the  sanitary  autho- 

samples  for       ^  ^  '  ,  *' 

analysis.  rity,  procure  and  submit  samples  of  food  or  drink,  and  drugs 
suspected  to  be  adulterated,  to  be  analyzed  by  the  analyst 
appointed  under  the  Adulteration  of  Food  Act,  1872,  and 
upon  receiving  a  certificate  stating  that  the  articles  of  food 
or  drink,  or  drugs,  are  adulterated,  cause  a  complaint  to  be 
made,  and  take  the  other  proceedings  prescribed  by  that  Act. 
Epidemic  (9,)  He  shall  givo  immediate  notice  to  the  medical  officer 
&c.,  &c!  of  health  of  the  occurrence  within  his  district  of  any  con- 
tagious, infectious,  or  epidemic  disease  of  a  dangerous  charac- 
ter ;  and  whenever  it  appears  to  him  that  the  intervention 
of  such  officer  is  necessary  in  consequence  of  the  existence 
of  any  nuisance  injurious  to  health,  or  of  any  overcrowding 
in  a  house,  he  shall  forthwith  inform  the  medical  officer 
thereof. 

(10.)  He  shall,  subject  in  all  respects  to  the  directions  of 
the  sanitary  authority,  attend  to  the  instructions  of  the 
medical  officer  of  health  with  respect  to  any  measures 
which  can  be  lawfully  taken  by  him  under  the  Sanitary 
Acts,  for  preventing  the  spread  of  any  contagious,  infec- 
tious, or  epidemic  disease  of  a  dangerous  character. 
Books.  (11-)  He  shall  enter  from  day  to  day,  in  a  book  to  be 

provided  by  the  sanitary  authority,  particulars  of  his  in- 
spections and  of  the  action  taken  by  him  in  the  execution 
of  his  duties.  He  stall  also  keep  a  book  or  books,  to  be 
provided  by  the  sanitary  authority,  so  arranged  as  to  form, 
as  far  as  possible,  a  continuous  record  of  the  sanitary  con- 
dition of  each  of  the  premises  in  respect  of  which  any 
action  has  been  taken  under  the  Sanitary  Acts,  and  shall 
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keep  any  other  systematic  records  that  the  sanitary  author- 
ity may  require. 

(12.)  He  shall  at  all  reasonable  times,  when  applied  to 
by  the  medical  officer  of  health,  produce  to  him  his  books, 
or  any  of  them,  and  render  to  him  such  information  as  he 
may  be  able  to  furnish  with  respect  to  any  matter  to  which 
the  duties  of  inspector  of  nuisances  relate. 

(13.)  He  shall,  if  directed  by  the  sanitary  authority  to  Superintend 
do  so,  superintend  and  see  to  the  due  execution  of  all  ^ 
works  which  may  be  undertaken  under  their  direction  for 
the  suppression  or  removal  of  nuisances  within  the  district. 

(14.)  In  matters  not  specifically  provided  for  in  this 
order,  he  shall  observe  and  execute  all  the  lawful  orders 
and  directions  of  the  sanitary  authority,  and  the  orders  of 
the  Local  Government  Board  which  may  be  hereafter 
issued,  applicable  to  his  office." 

The  essential  duties,  then,  of  the  Medical  Officer  of  Health 
are  to  inspect  the  sanitary  condition  of  his  district,  and  to 
report  periodically  upon  it.    He  is  to  take  special  notice  of  Special  at- 
the  spread  of  epidemics,  or  of  the  means  of  checking  them,  epidemics. 
But  it  should  be  observed  at  once  that  it  is  not  his  duty, 
but  the  duty  of  the  Inspector  of  Nuisances,  under  his  direc- 
tion, to  investigate  complaints  of  nuisances.    It  is  his  duty, 
on  receiving  notice  from  any  source,  of  the  existence  of 
conditions  dangerous  to  health,  or  of  the  existence  of  infec-  investiga-^ 
tious  diseases,  to  instruct  the  Inspector  of  Nuisances  to  plaints, 
visit  such  locality  and  report  to  him  upon  the  conditions 
existing  there.    As  a  matter  of  fact,  and  in  practice,  the 
Inspector  of  Nuisances,  on  finding  that  an  undoubted  nui- 
sance exists,  at  once  gives  a  verbal  notice  to  the  owner  or  verbal 
occupier  of  the  premises  to  remove  such  nuisance  forth- 
with ;  indicating  (in  ordinary  cases  only)  the  best  way  in 
which  this  may  be  done.    If,  on  visiting  the  place  a  few 
days  afterwards,  he  finds  that  the  notice  has  not  been  com- 
plied with,  he  fills  up  a  printed  notice  in  compliance  with 
the  21st  section  of  the  Sanitary  Act,  1866,  stating  what 
alterations,  if  any,  are  required,  and  takes  it  to  the  Vestry  printed 
Clerk  (or  other  officer)  to  be  signed  by  him  :  this  notice  is 
either  served  upon  the  owner  or  occupier,  or,  when  he 
cannot  be  found,  posted  on  the  premises.    It  is  to  be  re- 
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marked  that  it  is  not  necessary  that  the  name  of  the  owner 
or  occupier  should  be  mentioned  in  the  notice.  It  is  usual 
for  the  Inspector  to  issue  such  notices,  and,  in  fact,  the 
majority  of  such  notices  are  issued  by  him,  without  any 
consultation  with  the  Medical  Officer  of  Health.  It  is 
obviously  sufficient,  in  the  great  majority  of  instances,  that 
the  opinion  of  the  Medical  Officer  of  Health  that  such  and 
such  a  condition  of  things  constitutes  a  nuisance  injurious 
to  health,  be  given  once  for  all,  and  in  such  cases  the  In- 
spector of  Nuisances  may  and  ought  to  act  on  this  opinion 
without  any  further  consultation  with  his  chief ;  but  in  all 
cases  where  there  is  the  slightest  doubt  as  to  whether  the 
notice  so  served  could  be  followed  up  by  legal  proceedings 
with  a  reasonable  prospect  of  success,  he  should  make  a 
point  of  consulting  with  the  Medical  Officer  of  Health  as 
to  whether  a  notice  should  be  issued  or  not.  It  is  to  be 
remembered  that  it  is  not,  as  a  rule,  a  good  practice  to 
allow  the  Inspector  to  issue  notices  for  alterations  that  you 
do  not  mean  to  insist  on  having  carried  out,  although  it  is 
true  that  in  a  great  number  of  cases  you  may  get  desirable 
alterations  effected  by  issuing  notices  that  you  may  not 
think  fit  to  follow  up  afterwards  by  legal  proceedings  if 
disregarded. 

If  the  notice  served  by  the  Inspector  or  Officer  appointed 
to  this  duty,  be  not  attended  to  within  the  time  specified 
therein — which  will  of  course  vary  with  the  extent  of  the 
work  which  is  required  to  be  carried  out,  and  which  in  the 
great  majority  of  sanitary  notices  is  well  expressed  by  the 
word  "  forthwith  " — the  Inspector  notifies  the  fact  to  the 
Medical  Officer,  who  then  visits  the  place  in  company  with 
the  Inspector,  in  order  to  see  whether  he  is  in  a  position  to 
advise  the  Sanitary  Authority  to  give  permission  to  the 
Inspector  to  apply  to  a  Justice  of  the  Peace  for  a  summons 
against  the  owner  or  occupier  of  such  premises.  When 
this  permission  is  obtained,  the  work  required  is  often  done 
without  any  further  trouble.  The  Inspector,  it  will  be 
remembered,  has  no  right  to  apply  for  a  summons  without 
the  instructions  of  the  Sanitary  Authority  (which  is  often 
represented  by  a  special  Sanitary  Committee)  to  do  so.  Such 
instructions  are  very  seldom  given  except  under  the  advice 
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of  the  Medical  Officer  of  Health,  who  is  then  responsible 
for  the  result  of  his  recommendation.  Another  object  of 
his  visiting  the  place  is  that  he  should  be  able,  if  called 
upon,  to  give  evidence  in  a  Court  of  Justice  that  a  nuisance  ^^^^"^^ 
injurious  to  health  exists  there.  It  must  be  pointed  out 
at  once  that  it  is  not  his  duty  either  to  take  legal  proceed- 
ings or  to  appear  in  Court  to  support  them.  He  may  have 
to  be,  and  usually  is,  called  upon  to  give  evidence  in  these 
cases,  and  some  Justices  even  insist  upon  his  being  called 
as  a  witness.  It  is  the  practice  of  some  Medical  Officers 
of  Health  to  conduct  cases  in  Court  themselves.  They  conduct  of 
are  however  taking  upon  themselves  by  so  doing,  a  re- 
sponsibility which  is  not  properly  theirs  ;  and,  in  case  of 
failure  to  obtain  from  a  Justice  the  order  required,  it  is 
plain  that  they  are  open  to  the  charge  of  not  having  pro- 
perly conducted  the  case.  Still  less  is  it  advisable  that 
the  Inspector  of  Nuisances  should  conduct  cases  himself, 
although  it  is  his  duty  to  institute  proceedings  in  the  first 
instance.  It  is  plainly  advisable,  to  say  the  least  of  it,  that  ^egai  aci- 
the  Yestry  Clerk,  or  some  legal  adviser  of  the  Sanitary 
Authority,  be  present  to  conduct  the  case.  The  persons 
summoned  often  get  legally  advised,  and  are  represented 
by  their  solicitors,  and  it  is  obviously  too  great  a  responsi- 
bihty  for  either  the  Medical  Officer  of  Health,  or  the 
Inspector  of  I^ruisances,  to  take  upon  himself  to  conduct 
cases  without  legal  assistance.  It  is  necessary  to  mention  j^^^^  ^^^^ 
in  the  summons  the  date  at  which  the  nuisance,  which  is  tioned. 
objected  to,  existed,  and  it  is  advisable  that  the  date  men- 
tioned should  be  that  of  the  day  on  which  the  Medical 
Officer  visited  the  place  ;  and  it  must  also  be  remembered 
that  the  plea  that  the  nuisance  has  been  removed  since 
that  date,  is  of  no  avail.  It  is  sufficient  to  prove,  to  the 
satisfaction  of  the  Justices,  that  it  existed  on  that  date. 
In  all  cases  an  order  should  be  prepared  beforehand  by  Order  ready, 
the  Medical  Officer  of  Health,  stating  precisely  the  struc- 
tural alterations,  if  any,  that  are  necessary  for  the  abate- 
ment of  the  nuisance ;  and  the  Justices  should  be  asked 
to  make  this  order.  Of  course,  in  some  cases,  although 
issuing  an  order,  they  alter  the  wording  of  the  one  that  is 
submitted  to  them,  or  omit  parts  of  it  when  they  do  not 

0 

I 


194 


MANUAL  OF  PUBLIC  MEDICINE 


Terms  of 
order. 


'  Recurring' 
order. 


Costs. 


Neglect  to 
carry  out 
order. 


consider  that  the  necessity  for  all  the  alterations  has  been 
satisfactorily  proved ;  but,  in  the  majority  of  instances,  the 
Medical  Officer  will  not  allow  any  order  to  be  submitted 
to  them  for  approval  that  cannot  be  shown  to  be  necessary ; 
and  so,  as  a  matter  of  fact,  when  the  order  is  made  at  all, 
it  is  usually  the  order  submitted  to  the  Justices  by  the 
representative  of  the  Sanitary  Authority.  This  order 
should  be  for  the  removal  or  abatement  of  the  nuisance, 
which  existed  at  the  date  mentioned  in  the  summons, 
within  a  certain  reasonable  time  ;  and  the  Justices  almost 
invariably  rely  upon  the  opinion  of  the  Medical  Officer  of 
Health,  or  of  the  Inspector,  as  to  the  time  that  they  con- 
sider reasonable  in  each  case.  If  the  nuisance  is  likely  to 
be  repeated,  the  order  should  be  what  is  known  as  a 
'  recurring  '  order,  in  accordance  with  section  13  of  18 
and  19  Victoria,  cap.  121,  which  provides  as  follows: — 
'  If  the  Justices  are  of  opinion  that  such  or  the  like  nuis- 
ance is  likely  to  recur,  the  Justices  may  further  prohibit 
the  recurrence  of  it  and  direct  the  works  necessary  to 
prevent  such  recurrence  as  the  case  may  in  the  judgment 
of  the  Justices  require  ; '  and  if  they  are  satisfied  that  the 
nuisance  existing  renders  the  house  or  building  unfit  for 
habitation,  they  may,  if  they  think  fit,  prohibit  its  use  for 
habitation  until  it  is  rendered  fit  for  such  use.  Of  course, 
when  an  order  is  made  by  the  Justices,  the  representa- 
tive of  the  Sanitary  Authority  asks  for  the  costs  of  the 
case,  which,  if  granted,  have  to  be  paid  by  the  person 
summoned.*  Where,  however,  the  Justices  do  not  consider 
the  case  proved  against  the  person  summoned,  the  Sanitary 
Authority  will  have  to  pay  at  any  rate  its  own  costs. 

If  the  order  which  has  been  made  by  the  Justices  is  dis- 
regarded, the  person  so  offending  may  be  summoned  again 
for  neglecting  to  carry  it  out,  and  he  is  then  liable,  by 
section  14  of  the  Act  just  quoted,  unless  he  can  '  satisfy 
the  Justices  that  he  has  used  all  due  diligence  to  carry  out 


*  Such  costs  include  the  expense  of  procuring  the  summons,  of 
serving  it  (if  any),  of  making  the  order,  the  fee  of  the  medical 
officer  of  health  or  other  medical  witness,  and  the  costs  and  time-re- 
muneration of  the  other  witnesses  who  may  be  summoned  to  give 
eTidenee. 
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sucli  order  to  a  penalty  of  not  more  tlian 

ten  sHUings  per  day  during  his  default,'  and  it  is,  more- 
over, provided  by  the  same  section  that  '  any  person 
knowingly  and  wilfully  acting  contrary  to  the  said  order  of 
prohibition  shall  be  liable  for  every  such  offence  to  a  penalty 
not  exceeding  twenty  shillings  per  day  during  such  contrary 
action.' 

In  certain  cases  the  Inspector  of  Nuisances,  or  even  the  Power  of 
Medical  Officer  of  Health,  is  refused  admission  into  houses 
where  he  has  ground  for  suspicion  of  the  existence  of  a 
nuisance  ;  it  is  then  the  duty  of  the  Medical  Officer  of 
Health  to  apply  to  the  Sanitary  Authority  for  permission 
to  be  given  to  the  Inspector  to  procure  a  Magistrate's  order 
for  forcible  entry  on  the  premises.  So  also,  where  an  order 
for  abatement  of  a  nuisance  has  been  made  out  and  has  not 
been  attended  to,  the  local  authority  is  given  power  to  enter 
such  premises  '  and  remove  or  abate  the  nuisance  condemned 
or  prohibited,  and  do  whatever  m9;y  be  necessary  in  the 
execution  of  such  order,  and  charge  the  cost  to  the  person  v 
on  whom  the  order  is  made.' 

Each  Inspector  should  be  provided  with  two  books  at  inspector's 
least ;  one  of  these  he  should  always  carry  v/ith  him^  and  in 
this  he  should  make  rough  notes  of  his  daily  work  ;  the 
other  should  be  kept  in  the  office,,  and  in  this  he  should 
make  a  careful  entry  of  the  premises  inspected,  with  the 
date,  the  names  of  the  owners,  the  kind  of  nuisance  found, 
the  action  taken,  and  the  results. 

There  should  also  be  a  book  in  the  office  for  the  entry  of 
complaints,  with  all  particulars^  and  another  '  so  arranged 
as  to  form,  as  far  as  possible,  a  continuous  record  of  the 
sanitary  condition  of  each  of  the  premises  in  respect  of  which 
any  action  has  been  taken  under  the  Sanitary  Acts.' 

There  may  also  be,  with  advantage,  a  separate  book  for  Notice 
the  entry  of  complaints  about  the  non-removal  of  dust ;  and 
a  notice  book,  in  which  a  list  should  be  made  of  the  premises 
from  which  dust  requires  to  be  removed,  this  list  being 
entered  twice  over  on  each  leaf,  so  that  half  of  the  leaf  may 
be  sent  to  the  contractor,  while  the  other  half,  containing 
the  duplicate  list,  remains  in  the  book  at  the  office. 
The  notice  forms  for  the  removal  or  abatement  of 
o  2 
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nuisances  are  often  kept  loose,  but  are  mucb.  better  bound 
in  a  book,  tbe  form  being  printed  twice  on  each  leaf;  each 
half  is  then  filled  up  similarly,  and  the  one  torn  out,  signed, 
and  served,  while  the  other  remains  in  the  book. 

These  books  should  be  always  kept  at  the  office,  and  are 
best  placed  in  the  care  of  the  Chief  Inspector,  where  there 
is  such  an  officer. 

The  Medical  Officer  of  Health  will  of  course  keep  his 
private  note  book,  in  which  he  will  enter  the  date  and  par- 
ticulars of  inspections  made  by  him,  with  the  orders  given, 
etc.,  .and  this  book  will  be  of  especial  use  to  him,  both  in 
compiling  his  reports  and  also  in  preparing  his  evidence 
when  he  is  called  upon  to  give  it ;  moreover,  he  is  required 
by  the  order  of  the  Local  G-overnment  Board  (before  quoted) 
to  keep  such  a  book  or  books. 

The  Medical  Officer  of  Health  is  also  required  to  report 
periodically  to  the  Sanitary  Authority  the  results  of  the 
work  that  has  been  carried  out  by  himself  and  his  Inspectors. 
By  the  25  and  26  Victoria,  cap.  102,  section  43,  the 
Metropolitan  Medical  Officers  are  required  to  present  an 
annual  report  in  the  month  of  June  ;  by  the  order  of  the 
Local  Government  Board  the  report  for  -other  districts  is 
to  be  made  at  the  end  of  December  :  but  it  is  very  desirable 
that  the  Medical  Officer  of  Health  should  present  a 
quarterly,  or  even  a  monthly  statistical  report  of  the  mor- 
tality of  his  district.  This  report  should  be  on  the  plan  of 
the  Registrar- General's  weekly  reports.  It  should  be  ac- 
companied by  a  table  of  deaths  compiled  either  from  the 
local  registrar's  returns — which  are,  in  London  at  any  rate, 
sent  to  the  Medical  Officers  by  the  Registrar- General,  after 
he  has  used  them  in  compiling  his  returns — or  obtained 
directly  from  the  local  registrars  by  some  special  arrange- 
ment. In  this  table  the  deaths  may  be  .classed  in  vertical 
columns  according  to  (1)  diseases  ;  (2)  ages  ;  (3)  divisions 
of  the  district ;  (4)  hospitals  or  other  public  institutions, 
as  workhouses,  etc.  ;  and  under  this  head  a  distinction 
should  be  made  between  persons  belonging  to  the  district, 
or  inhahitants,  and  strangers ;  and  (5)  sexes  :  lastly  a  vertical 
column  of  totals.  Convenient  divisions  of  the  ages  are  (1) 
under  1  year  ;  (2)  1  andander  5  ;  (3)  5  and  under  20  ;  (4)  20 
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and  under  40  ;  (5)  40  and  under  60  ;  (6)  60  and  under  80  ; 
(7)  80  and  upwards.  Along  with  tlie  headings  of '  Districts ' 
should  be  placed  the  population  of  each  at  the  last  census ; 
the  average  number  of  inmates  of  public  institutions  should 
also  be  stated ;  and  the  numbers  of  the  sexes  at  the  last 
census.  In  preparing  this  report  each  month,  at  least  two 
blank  forms  will  be  necessary.    In  the  first  one  each  death  Method  of 

«{   _  compilation. 

as  it  is  taken  out  from  the  original  return  should  be  entered 

by  making  a  line  or  dot  opposite  to  the  name  of  the  disease 

certified,  and  in  the  column  indicating  the  age  ;  another  in 

the  column  headed  by  the  name  of  the  district— unless  the 

death  happens  to  have  taken  place  in  a  hospital  or  public 

institution,  when  the  line  or  dot  should  be  in  the  special 

column  devoted  to  that  institution  (under  the  heading 

'  Inhabitants '  or  '  Strangers/  as  the  case  may  be)  ;  a  third 

line  or  dot  in  the  column  headed  by  the  name  of  the  sex ; 

and  a  fourth  in  the  column  of  totals.    This  course  must  be 

pursued  for  each  of  the  deaths  separately  in  the  returns  of 

all  the  districts  for  one  week.  Every  fifth  death  in  the  same 

category,  that  is  to  say,  belonging  to  the  same  disease  and 

also  to  the  same  vertical  column,  is  conveniently  indicated 

by  a  line  drawn  through  the  four  preceding-  dots  or  lines, 

as  then,  in  counting  up  the  totals,  the  matter  is  much 

simplified.    As  soon  as  the  deaths  for  one  week  are  tabu-  Each  week's 

lated,  the  number  in  each  column  should  be  added  up  and  checked 

the  totals  checked ;  and  when  one  is  satisfied  that  no  mis- 

take  has  been  made  in  the  first  week,  one  may  proceed  to 

the  second,  either  on  the  same  blank  form,  or,  especially  if 

there  be  a  considerable  number  of  deaths,  much  preferably 

on  a  second  blank  form,  and  the  totals  must  then  again  be 

checked,  so  that  a  mistake  may  be  discovered  at  the  stage 

at  which  it  is  committed.    For  all  the  weeks  that  are  to  be 

reported  upon,  which  in  the  case  of  monthly  reports  are 

either  four  or  five  (five  weeks  being  taken  for  the  months 

of  March,  June,  September,  and  December),  the  table  must 

be  made  up  by  placing  numbers  instead  of  lines  or  dots  in  the 

corresponding  columns  and  lines  of  another  blank  form. 

The  grand  totals  should  then  be  cast  up  and  again  checked. 

It  is  convenient  to  enter  these  totals,  and  also  those  that  Entry  of 

'  totals. 

are  about  to  be  mentioned,  in  red  ink,  as  then  they  are 
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easily  distingnislied  from  tlie  other  numbers.  Then  the 
numbers  under  each  order  should  be  cast  up  and  their 
totals  placed  opposite  to  the  name  of  the  order,  and  in  the 
proper  columns,  and,  in  cases  where  there  is  only  one 
disease  mentioned  in  an  order,  this  should  also  be  done. 
It  is,  too,  convenient  to  consider  the  headings  (generally 
the  last  two  in  the  table)  viz.,  'sudden  deaths  (cause  un- 
certain,) '  and  '  cases  not  specified  or  ill  defined,'  as 
equivalent  to  orders,  and  to  enter  the  numbers  of  deaths 
under  those  headings  as  totals  in  red  ink.  Then  all  the 
totals  of  the  different  orders  should  be  cast  up,  and  the 
results  ought  obviously  to  be  the  same  as  the  original 
casting  up  of  the  separate  diseases.  It  is  from  the  totals 
of  diseases  under  the  different  orders,  that  the  most  im- 
portant information  is  derived  with  regard  to  the  kinds  of 
diseases  which  are  prevalent  at  different  times.  If  it  be 
thought  useful,  the  orders  may  be  again  cast  up  in  each  class, 
and  those  totals  placed  against  the  names  of  the  classes.  It 
will,  however,  be  found  that  this  latter  proceeding  is  of 
very  little  practical  utility,  as  orders  grouped  under  each 
class  do  not  include  diseases  which  are  brought  about 
by  similar  causes,  and,  indeed,  in  some  cases  the  same 
may  also  be  said  of  diseases  included  in  the  several 
orders.  The  table  should  also  contain  a  statement  of  the 
number  of  births  registered  during  the  time  to  which  it 
relaies,  divided  according  to  the  districts  and  according  to 
sexes,  and,  if  possible,  a  statement  of  the  average  total 
number  of  births  and  deaths  recorded  during  the  corre- 
sponding weeks  of  previous  years.  If  the  report  is  printed, 
the  totals  in  the  table  of  mortality  (written  in  red  ink) 
may  conveniently  be  printed  in  block  type.  If  sickness 
returns  can  be  got  from  the  Poor  Law  medical  ofi&cers, 
from  public  institutions,  or  in  any  other  way  regularly, 
there  may  be  a  supplementary  table  to  include  them.  This, 
however,  should  be  short,  and  contain  only  the  principal 
prevalent  diseases,  and  should  be  looked  upon  as  merely 
supplementary  to  the  more  important  table  just  described. 
It  must  be  remembered  that  it  can  only  be  very  incomplete 
until  we  have  a  general  reafistration  of  sickness,  and  there- 


fore its  value  is,  at 


the  best,  but  small. 


The  monthly 
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report  itself  should  be,  as  we  have  said,  in  the  main  statis-  Keport  itself, 
tical,  and  should  state,  in  the  first  place,  the  death  rate 
per  thousand  per  annum,  during  the  period  referred  to, 
calculated  from  the  total  number  of  recorded  deaths  of 
persons  belonging  to  the  district,  and  upon  the  estimated 
population  of  the  district  at  the  middle  of  the  current  year. 
This  is  approximately  found  by  the  method  pursued  by 
the  R-egistrar- General — that  is  to  say,  by  adding  to  the 
population,  as  enumerated  at  the  last  census,  a  tenth  of 
the  difference  between  that  number  and  the  number  ob- 
tained at  the  previous  census  for  each  year  that  has  elapsed 
since  the  last  census ;  and  a  fortieth  of  that  difference  for 
each  odd  quarter.  Thus  the  population  of  the  district  at  the 
middle  of  1873  is  estimated,  by  adding  to  the  enumerated 
population  in  April  1871,  a  fifth  of  the  difference  between 
the  enumerated  population  in  1871  and  1861,  for  the  two 
years  which  have  elapsed  up  to  April  1873,  and  a  fortieth  of 
that  difference  for  the  quarter  between  April  1873  and 
Midsummer  1873  ;  and  this  estimated  population  should  be 
used  in  calculating  the  death  rate  all  through  the  year 
1873.     If  the  deaths  of  strano-ers  are  not  excessive  in  ^^^^^^ 

o  ^  strangers. 

number  they  may  fairly  be  included  in  calculating  the 
death  rate,  and  may  be  considered  to  represent  the  deaths 
of  those  persons  belonging  to  the  district  who  died  else- 
where. The  rate  thus  found  should  then  be  compared 
with  the  usual  death  rate  of  the  district,  with  that  of  the 
surrounding  districts,  or  with  some  larger  area  in  which 
the  district  is  included,  and  also,  if  the  district  be  a  large  districts.' 
one,  with  the  general  death  rate  of  England,  or  of  the 
United  Kingdom,  during  the  same  period,  and  any  excess 
or  defect  in  it  explained,  if  possible,  by  appropriate  remarks. 
Next,  the  total  number  of  deaths  (especially  of  preventable 
diseases)  in  the  various  orders  should  be  examined,  and  if 
the  necessary  materials  exist,  compared  with  the  corres- 
ponding totals  for  corresponding  periods  of  previous  years  ; 
this  will  show  at  once  the  prevalence  or  otherwise  of  any  Prevalent 
particular  order,  or  orders,  of  disease  ;  and  then  the  disease 
or  diseases,  which  are  unusually  prevalent,  or  the  reverse, 
must  be  noticed,  and  an  account  given  of  the  variations  in 
the  mortality  from  such    diseases.     This  is  of  course 
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especially  important  in  the  case  of  epidemic  diseases. 
Such  explanations  as  can  be  given  of  their  fluctuations 
may  be  added,  accompanied  with  suitable  caution  or  advice 
us  to  the  methods  which  all  may  use  for  the  prevention  of 
the  spread  of  such  diseases,  and  any  special  defects  in 
household  sanitary  arrangements  that  have  been  recently 
brought  to  light  may  be  mentioned,  and  the  modes  of 
remedying  them  described.  The  influence  of  the  weather 
upon  the  death-rate  should  be  noticed,  and  the  diseases  most 
liable  to  be  affected  by  it  pointed  out ;  appeal  being  made 
to  the  table  to  prove  the  truth  of  the  assertions.  It  is 
sometimes  usual  to  include  in  this  report  a  short  account 
of  the  sanitary  improvements  that  have  been  effected 
during  the  month  or  quarter,  including  the  number  of 
disinfections  which  have  been  carried  out.  This  however 
is  rather  a  matter  which  should  be  left  for  a  special 
informal  report  to  the  Sanitary  Committee,  or  other  repre- 
sentative of  the  general  Sanitary  Authority,  as  it  is  only 
at  their  meetings  that  such  matters  can  be  considered  in 
detail.  The  report  just  described,  whether  monthly  or 
quarterly,  ought  in  all  cases  to  be  printed,  and  the  Me- 
dical Officer  should  urge  upon  the  Vestry  or  Local  Board 
the  advisability  of  having  this  done,  as  it  is  only  in  this 
way  that  information  of  prevalent  diseases,  or  sanitary 
advice  concerning  them,  can  be  widely  spread.  Such  a 
printed  report,  or  the  substance  of  it  at  any  rate,  will  be 
copied  into  the  local  newspapers,  and  will  so  reach  the 
hands  of  a  great  number  of  people  who  would  otherwise 
perhaps  never  gain  access  to  it.    (See  specimen  table.) 

The  annual  Report  should  be  prepared  on  the  same  plan 
as  the  monthly  or  quarterly  ones,  but  should  contain  a 
more  detailed  account  of  the  Sanitary  work  effected,  and 
a  statement  of  the  improvements  required,  with  a  concise 
history  of  any  epidemics  that  may  have  occurred  during 
the  year.  This  report  must,  in  the  case  of  the  metro- 
politan parishes,  be  printed  and  appended  to  the  annual 
report  of  the  Vestry  or  district  board  (25  &  26  Vict.  c.  102 
sec.  43). 

But  in  carrying  out  the  actual  business  of  his  office  the 
Medical  Officer  is  required  to  attend  all  or  some  meetings 


mUTlNE  DUTIES 


201 


of  tlie  Committee  whose  duty  it  is  to  attend  to  the  sanitary 
wants  of  the  district.  If  there  is  a  Committee  assigned  to 
this  business  alone,  as  in  most  large  districts  there  will  be, 
he  will  probably  be  required  to  attend  all  their  meetings, 
which  will  be  usually  either  fortnightly  or  monthly.  If 
the  sanitary  administration  is  carried  on  by  some  general 
Committee,  which  has  other  business  to  attend  to,  he  will 
only  be  required  to  attend  occasionally  but  regularly,  say 
once  a  month,  unless  there  should  be  some  special  business 
demanding  his  attention  and  that  of  the  Committee  in  the 
interval.    At  these  meetino^s  he  will  in  the  first  place  read  Business  a 

,  ^5^.,-  committee 

his  formal  report,  already  described,  previously  to  its  being  meetings, 
printed  ;  if,  however,  as  is  generally  the  case,  the  printing 
of  this  report  is  a  matter  of  course,  and  does  not  require  a 
special  permission,  it  may  be  read  to  the  committee  after 
having  been  printed,  or,  if  they  choose,  be  considered  as 
read.  He  will  then  be  prepared  with  a  list  of  matters 
which  he  wishes  to  bring  under  the  notice  of  the  Com- 
mittee ;  and  a  short  account  of  the  work  carried  on  by  the 
Inspectors ;  the  number  of  inspections  made,  of  orders  given, 
of  disinfections  carried  out,  &c.  (which  will  be  prepared 
for  him  by  the  chief  Inspector  or  Clerk,  from  the  Inspectors' 
books)  ;  and  with  any  report  which  he  may  have  been  re- 
quired to  make  on  any  particular  class  of  dwellings,  or  any 
special  trade  nuisances  or  other  matters  which  may  be 
ground  for  complaint  at  the  moment.  Amongst  the  matters  Neglect  of 
which  he  will  have  to  bring  under  the  notice  of  the  Com- 
mittee  will  be  also  the  cases  in  which  notices  for  the  re- 
moval of  nuisances  have  been  neglected,  and  it  will  then  be 
his  duty  to  ask  the  Committee  to  give  authority  to  the 
Inspector  to  apply  for  a  summons  against  the  offending 
person  or  persons.  He  will  of  course  be  reqaired  to  explain 
accurately  the  nature  of  the  nuisance  complained  of,  and 
also  the  evil  likely  to  arise  if  such  nuisance  be  not  removed 

or  abated.    The  Committee  will  then,  unless  they  see  any  Proceedings 

1-11  /    of  the  Corn- 

ground  for  believing  that  the  complaint  has  been  made  mittee. 

from  any  personal  motive,  or  unless  they  are  not  perfectly 

satisfied  that  the  nuisance  is  of  such  a  character  as  to  warrant 

the  institution  of  legal  proceedings  (in  which  case  they 

will  probably  appoint  a  sub-committee  to  view  the  place 
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and  decide  upon  the  course  of  action  to  be  taken)  grant 
the  request.  The  Medical  Officer  should  make  a  point,  at 
this  meeting,  of  receiving  the  instructions  of  the  Committee 
with  regard  to  any  unusual  steps  that  he  may  be  about  to 
take,  as,  for  instance,  the  abolition  of  a  class  of  nuisances 
that  has  not  hitherto  been  made  war  against.  He  should 
never  take  up  a  new  line  without  the  sanction  of  the  Sani- 
tary Authority.  If  he  does  so  he  will  only  have  himself  to 
blame,  if  he  finds  his  doings  are  not  approved  of.  He  must 
remember  that  he  is  the  adviser  of  the  authority,  and  not 
the  authority  itself.  If  his  advice  is  not  taken  that  is  not 
his  fault.  He  will  never  be  blamed  for  not  assuming  to 
himself  a  power  which  he  does  not  properly  possess.  On 
the  other  hand  he  may  bring  upon  himself  considerable 
obloquy  by  attempting  to  carry  out  reforms  without  first 
consulting  those  whose  duty  it  is  to  manage  the  sanitary 
affairs  of  the  district. 

With  regard  to  complaints,  the  Medical  Officer  should 
never  encourage  persons  to  make  them  to  Mm.  They 
should  be  made  in  the  first  instance,  as  a  general  rule,  to 
the  Inspectors,  who  should  attend  to  them  and  get  the 
remedy  applied  if  possible  without  troubling  the  Medical 
Officer.  They  should,  however,  always  feel  that  he  can  at 
any  time  be  consulted,  whenever  they  are  in  doubt,  or 
whenever  their  authority  is  disputed.  If  there  is  a  chief 
Inspector  it  is  convenient  for  the  sub-inspectors  to  refer 
matters  in  the  first  place  to  him,  and  he,  if  he  thinks  it  ne- 
cessary, should  consult  with  the  Medical  Officer.  It  will 
save  much  trouble  and  considerable  uncertainty  to  all  con- 
cerned if  the  Medical  Officer  appoints  a  particular  day  or 
days  each  week  for  making  tours  of  inspection  with  the 
Inspectors  to  investigate  such  matters  as  they  may  think 
it  necessary  to  bring  under  his  notice.  Of  course  specially 
urgent  matters  will  continually  arise  to  which  his  attention 
will  have  to  be  directed  at  once,  but  it  will  always  happen 
that  the  great  majority  of  cases  can  be  postponed  for  a  day 
or  two,  so  that  they  can  all  be  attended  to  on  the  day 
devoted  by  the  Medical  Officer  to  that  purpose. 

Mutual  confidence  between  the  Medical  Officer  and  his 
subordinates  is  absolutely  essential  to  successful  sanitary 
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work ;  althougli  lie  must  accept  the  responsibility  of  every- 
thing that  is  done,  he  will  of  necessity  have  to  trust  them 
to  a  very  considerable  extent,  and  they  should  strive  to 
show  themselves  worthy  of  his  confidence ;  he,  on  the 
other  hand,  should  be  able  and  wilhng  to  assist  them  in 
their  difficulties,  and  should  endeavour  to  show  them  and 
his  employers  that  his  object  is  to  do  his  utmost  to  improve 
the  condition  of  the  population  placed  under  his  charge 
and  to  prevent  the  spread  of  disease  amongst  them. 
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The  Medical  Officer's  object  must  then  be  to  find  ont  the 
causes  of  the  diseases  which  prevail  in  his  district,  and  to 
inquire  into  all  the  conditions  which  are  likely  to  affect  the 
health  of  the  inhabitants  injuriously,  whether  by  favouring 
the  spread  of  special  diseases,  or  by  lowering  the  general 
health  of  the  population,  and  so  facilitating  the  contraction 
of  diseases  of  any  sort.  He  must  not  merely  turn  his  atten- 
tion to  the  prevention  of  the  spread  of  epidemic  diseases, 
although  this  will  occupy  a  considerable  portion  of  his  time 
during  the  periods  when  they  are  prevalent,  and  may  then 
perhaps  fill  up  the  whole  of  it  to  the'  exclusion  of  general 
sanitary  work.  But  at  other  times  there  must  be  a  con- 
tinual contest  going  on  with  the  conditions  of  the  locality, 
whether  natural  or  artificial,  which  favour  endemic  diseases, 
as  well  as,  in  many  cases,  the  spread  of  epidemics.  Such 
conditions  we  shall  next  proceed  to  consider  in  detail.  It 
might  seem  reasonable  to  begin,  first,  with  the  natural  con- 
ditions of  the  district,  and  to  describe  the  efiects  of  different 
soilSy  and  different  potable  waters,  upon  the  health  of  the 
inhabitants  ;  but  a  little  reflection  will  show  that  there  is 
one  condition  necessary  for  the  conservation  of  a  healthy 
state  in  all  communities,  which  overrides  all  other  condi- 
tions, and  thrusts  itself  into  an  importance  of  the  first 
order.  It  is  only  a  matter  of  secondary  consideration 
whether  a  town  is  situated  on  a  porous  gravelly  soil,  or  upon 
an  impervious  clay.  We  must  first  ask  the  question,  applic- 
able to  all  communities, — how  does  it  get  rid  of  its  refuse 
matters?  Indeed  a  moment's  consideration  will  show  that 
the  very  fact  of  a  town's  being  situated  on  a  porous  soil, 
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of  itself  a  condition  favourable  to  healtli,  may,  if  the  refuse 
matters  are  not  satisfactorily  got  rid  of,  become  a  reason 
for  the  pollution  of  its  water  and  the  poisoning  of  its 
inhabitants  by  their  own  refuse  matters.    The  refuse  of  a  Kinds  of 
town  consists  of  (1)  the  fouled  water,  which  may  be  taken 
as  at  least  equal  to  the  water  supply,  and  which  must  neces- 
sarily be  got  rid  of,  whatever  be  done  with  the  other  refuse 
matters  which  we  come  to  mention  next:  (2)  The  excretal 
matters,  consisting  of  the  fasces  and  urine  of  human  beings 
and  of  domestic  animals,  of  which,  however,  the  greater 
part  is  in  all  cases  turned  into  the  waste  v/ater :  and  (3) 
what  is  known  as  *  dust,'  which  contains,  besides  ashes,  a 
quantity  of  kitchen  refuse  .of  various  kinds,  including  much 
vegetable  and  even  animal  matter,  which  putrifies,  rendering 
it  necessary  that  this  kind  of  refuse  should  be  removed  from 
the  vicinity  of  habitations  as  soon  as  possible.    Almost  all  Resem- 
collections  of  human  beings  then  agree  in  one  point,  and  different 
that  is  in  the  removal  of  a  large  portion  of  their  refuse  ^^^^^'^ 
matter,  including  the  greater  part  of  the  urine,  along  with 
the  foul  water,  which  is  generally  turned  into  the  nearest 
stream,  but  they  differ  as  to  the  mode  of  disposing  of  the 
remaining  excretal  refuse.    Two  things  have  long  been 
recognised — 1,  that  these  matters  are  valuable  as  manure, 
and  2,  that  they  pollute  the  water  of  streams  into  which 
they  are  turned.    But  it  is  not  even  now  generally  under- 
stood that  the  method  of  their  disposal  determines  to  a  very 
great  extent  the  state  of  health,  and  the  death-rate  of  a 
community.    It  may  be  said  that  there  are  two  methods  for 
the  disposal  of  these  matters,  which  proceed  on  totally  dif-  Opposite 
ferent  principles — one  on  that  of  conservation,  and  the  other  p^^'^'^^p^^^' 
on  that  of  riddance.  Now  assuming  for  the  moment  that  the 
refuse  excretal  matters  are  dangerous  to  health  when  kept 
in  and  about  houses,  there  can  hardly  be  two  opinions  as 
to  which  of  these  principles  is  the  correct  one,  and  all 
plans  for  the  conservation  of  these  and  other  refuse  matters 
among  a  population,  whether  in  a  crude  condition  or  mixed 
with  substances  which  are  supposed  to  render  them  h aimless 
or  to  prevent  their  decomposition,  not  only  depend  upon  an 
erroneous  principle,  but  also  leave  the  main  question,  which 
is  the  disposal  of  the  foul  water,  containing,  as  it  must  in  all 
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cases,  far  the  larger  proportion  of  tlie  valuable  refuse  matters 
of  towns,  untouched;  and  there  can  be  no  question  whatever 
that  the  right  principle  to  go  upon  is  that  of  riddance.  The 
sooner  we  can  get  the  refuse  matters  away  from  the  vicinity 
of  habitations,  so  that  they  shall  not  undergo  putrid  decom- 
position among  us,  poisoning  the  air  we  breathe,  the  better 
will  it  be  for  the  community  :  it  is  the  duty  of  every  medical 
officer  of  health  to  oppose  with  all  his  might  all  systems 
which  have  for  their  object  the  conservation  of  refuse, 
especially  of  excretal,  matters  in  crowded  localities,  and  it 
is  therefore  his  duty  to  advise  the  sanitary  authority  not 
only  to  insist  on  the  abolition  of  cess-pits,  dumb- wells,  and 
other  such  receptacles,  but  to  oppose  the  introduction  of 
middens  and  closets  of  every  description,  in  which  earth, 
ashes,  or  other  substances  are  mixed  with  the  excretal  refuse, 
with  the  object  of  deodorising  it,  and  to  advocate  the  substi- 
tution for  them,  wherever  possible,  of  one  or  other  kind  of 
water-closet  communicating  with  the  sewers  by  impervious 
pipes.  It  is  right  here  to  mention  that  '  the  construction 
of  an  earth-closet  or  other  place  for  the  reception  and  de- 
odorisation  of  faecal  matters,  made  and  used  in  accordance 
with  any  regulation  from  time  to  time  issued  by  the  Local 
Authority,  shall  be  held  to  satisfy  the  Acts  requiring  the 
construction  of  a  water  closet.'    (San.  Act  1868.) 

In  proof  of  these  statements  we  may  refer  to  the  9th 
Report  of  the  Medical  Officer  of  the  Privy  Council,  where 
we  shall  find  that  in  almost  every  instance,  where  the 
water-carriage  system  has  been  carried  out,  with  the  aboli- 
tion of  midden-heaps  and  cesspools,  the  general  death  rate 
has  been  lowered,  often  very  considerably,  indeed  as  much 
as  32  per  cent,  in  two  instances,  and  that  a  considerable 
reduction  has  also  taken  place  in  the  death  rate  due  to 
special  diseases  which  we  know  to  be  communicated  by 
means  of  excretal  refuse — to  wit  cholera  and  typhoid  fever. 
Of  the  first  we  are  told  that,  '  cholera  epidemics  appear  to 
have  been  rendered  practically  harmless  in  the  towns 
examined  ; '  towns  which  had  mortalities  of  from  18  to  26 
per  thousand  during  the  epidemics  of  1848-49,  were  either 
not  touched  at  all,  or  suffered  to  a  very  slight  extent  (e.g.  a 
mortality  of  1  to  2  per  thousand)  during  succeeding  epide- 
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mics,  and,  to  show  that  it  is  not  merely  a  coincidence,  it 
must  be  stated  that  there  is  no  exception  to  this  rule.  In 

^  ception. 

all  cases  where  pains  have  been  taken  to  get  rid  of  the 
excretal  matters,  which  without  doubt  contain  the  poison 
of  the  disease,  at  once,  that  is  to  say  before  they  begin  to 
decompose,  the  reward  has  been  that  the  epidemics  have 
been  '  rendered  practically  harmless.'  In  the  case  of 
enteric  (typhoid)  fever  the  same  result  has  been  attained. 
There  is  no  doubt  that  this  fever  is  propagated  mainly  if 
not  entirely  by  the  poisoning  of  the  air  we  breathe  and  the 
water  we  drink  by  excretal  matters  which  contain  the 
evacuations  of  persons  suffering  from  that  disease.  In  all 
towns  where  enteric  fever  is  prevalent  there  is  found  to  be  Enteric 
either  pollution  of  water  or  of  air  by  the  decomposition  of 
excretal  matters,  and  in  many  country  towns  and  villages 
where  this  fever  is  endemic,  the  drinking  water  is  derived 
from  the  soil  into  which  are  sunk  pervious  dumb  wells  for 
the  reception  of  the  excretal  matters  of  the  population,  in 
some  instances  so  near  to  the  wells  that  they  may  be  said 
to  supply  them  with  water.  It  is  not  to  be  wondered  at 
therefore  that  where  those  poisonous  matters  have  been 
removed  from  towns  before  there  is  any  chance  of  their  ^'^^^"^^^^^ 
decomposition,  the  death  rate  from  enteric  fever,  and  of  rate, 
course  also  the  number  of  cases  of  this  disease,  have,  like 
those  of  cholera,  been  diminished ;  and  to  a  very  remarkable 
degree  ;  at  one  place  the  diminution  has  been  no  leas  than 
75  per  cent.,  at  ten  others  it  has  been  from  33  to  50  per 
cent.,  and  at  some  others  to  a  smaller  extent.  There  would 
doubtless  have  been  no  exception  to  this  rule  had  there  Exceptions, 
been  in  all  cases  a  free  outlet  for  the  sewage  at  the  outfall ; 
but  in  certain  towns  the  outfall  of  the  sewer  opens  into  a 
tank  from  which  the  sewage  has  to  be  pumped,  and  in  those 
instances  it  is  backed  np  in  the  main  sewers,  and  the  pro- 
ducts of  its  decomposition  collect,  and,  ascending  the  pipes, 
distribute  themselves  in  various  ways  into  the  interior  of 
the  houses,  taking  with  them  in  many  instances  the  poison 
of  the  disease  in  question  ;  so  that  in  a  few  cases,  especially 
where  sewer  ventilation  has  not  been  properly  provided  causes  of. 
for,  the  death  rate  from  enteric  fever  has  not  decreased 
coincidentally  with  the  sanitary  improvements ;  and  in  two 
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cases  there  was  even  a  slight  increase,  while  the  increase 
Want  of  has  been  marked  only  in  one  instance.  That  in  this  latter 
tiiatio"  case  the  absence  of  any  ventilation  of  the  sewers  (the 
outfall  being  into  a  pumping  well),  was  the  cause  of  a 
severe  outbreak  of  fever,  'appears  to  reach  positive  demon- 
stration, when  it  is  added  that  the  fever  almost  exclusively 
attacked  well-to-do  houses  on  the  higher  levels,  where  the 
water-closets  were  inside  the  houses  ;  and  almost  entirely 
spared  the  houses,  mostly  of  a  much  poorer  sort,  situated  on 
lower  levels,  where  the  closet  was  placed  outside  the  house. 
It  was  not  so  in  the  times  of  cesspools  ;  then  these  lowlying 
poor  houses  were  far  more  attacked  with  fever  than  the 
others.  Moreover,  the  fever  subsided  as  soon  as  openings 
were  made  into  the  sewers,  from  certain  houses  where  it 
before  maintained  itself  for  months.  (9th  Report,  M.O.P.C., 
page  45.)  In  another  place  where  the  outfall  is  below  the 
level  of  the  river,  during  floods,  in  which  case  ^  the  sewage 
is  backed  up  the  main  sewer  for  four  to  five  hundred 
yards  '  we  are  told  that  '  occasional  outbreaks  of  typhoid 
had  followed  times  of  flood,  when  the  outfall  sewer  had 
Causes  of  been  under  water.'  Although  other  improvements  have 
fever.  accompanied  the  more  speedy  removal  of  excretal  matters, 
it  is  certainly  this  improvement  especially  which  has  caused 
the  diminution  in  the  death  rate  from  enteric  fever.  Any 
one  who  has  investigated  enteric  fever  cases  one  by  one 
knows  perfectly  well  that  it  very  seldom  happens  that  a 
case  occurs  without  his  being  able  to  put  his  finger  at  once 
upon  some  sanitary  defect  in  the  arrangement  of  the  house, 
almost  invariably  connected  with  the  apparatus  which 
deals  with  the  excretal  matters.  Such  persons  will  hardly 
require  to  be  told  that  although — '  many  of  the  public  im- 
provements have  coincided  with  the  reduction  of  typhoid 
.  .  .  it  is  however  the  purification  of  the  atmosphere  from 
decomposing  organic  matters,  that  has  been  most  uniformly 
followed  by  a  fall  in  the  prevalence  of  typhoid.' 
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Improved  Conservancy  Plans. 

We  liave  then  decided  against  all  methods  for  the  conser- 
vation of  refuse  matters,  but  still  it  will  be  found  that  in 
many  places  where  these  methods  have  been  at  work  more 
or  less  completely  for  a  considerable  time,  it  is  difficult,  if 
not  impossible,  on  account  of  the  prejudices  of  the  inhabi-  conservancy 
tants,  and  even  of  the  local  authorities,  to  get  them  removed,  [^ineY^' 
and  indeed  in  certain  places,  as  at  Manchester,  for  example, 
one  or  other  of  these  systems  is  resorted  to  with  the  belief 
that  it  affords  a  safer  and  more  economical  way  of  treating 
the  refuse  matters.  Hence  we  are  obliged  to  consider  the 
methods  that  may  be  employed  for  the  rendering  cf  cess- 
pools and  middens  as  little  objectionable  as  they  can  be, 
and  the  medical  officer  should  make  it  his  business  to  be 
acquainted  with  the  various  devices  that  are  practised  to 
this  end.  Cesspools  originally  were  merely  holes  in  the  cesspools, 
earth  into  which  the  excreta  were  conveyed,  or  in  which 
they  were  directly  deposited.  They  were  known  as  dumb 
wells,  and  they  are  still  to  be  found  in  many  towns  and 
villages  in  this  country.  The  liquid  part  of  the  excreta] 
j  matters  soaks  into  the  surrounding  soil,  and  in  fact  such  a 
I  cesspool  allows  of  free  percolation  into  or  out  of  it  as  the 
case  may  be.  In  several  places  these  pits  were  made  with 
the  distinct  object  of  allowing  the  foul  matters  contained 
therein  to  percolate  as  freely  as  possible  into  the  sur- 
rounding soil.  At  some  towns  they  were  made  and  closed, 
practically  speaking,  for  ever.  At  others  it  was  usual  to 
dig  down  to  a  water  course,  and  allow  the  refuse  matter  to 
be  carried  away  in  this  manner.  Of  course  the  sub-soil  in 
which  these  pits  were  dug  usually  afforded  the  water  supply  water  sup- 
of  the  locality,  and  so  the  latter  became  inevitably  contami-  nSed.^*^"^^' 
nated  with  organic  refuse ;  and  this  still  happens,  for  the 
same  reasons,  in  many  localities. 

The  first  improvement  on  this  state  of  things  was  makins; 
the  cesspools  impervious  by  lining  them  with  cement.  At 
some  places  the  cesspool  was  constructed  so  as  to  contain 
both  the  liquid  and  the  solid  excreta,  and  this  is  the  system 
practised  in  Paris  and  some  other  continental  cities  and 
towns.    In  others  it  was  drained,  so  as  to  leave  the  solid 
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excreta  more  or  less  dry.  In  the  former  case  tlie  manure 
obtained  is  mucli  more  valuable,  as  it  contains  the  urine, 
which  in  the  latter  is  entirely  lost,  with  the  addition  of  any 
matters  that  it  may  dissolve  out  of  the  solid  portions  of  the 
excreta.  There  can  be  no  doubt  that,  from  a  sanitary  point 
of  view,  drained  cesspools  are  much  better  than  undrained 
ones,  and  the  contents  of  a  cesspool  in  a  tolerably  dry 
condition  are  much  less  offensive  than  if  the  liquids  are 
mixed  with  them.  As  Dr.  Trench  says : — '  The  perfect 
drainage  of  middens  and  cesspools  was  a  great  sanitary 
improvement.  It  lessened  materially,  though  it  did  not 
entirely  remove,  the  evils  of  the  existing  system.'  If  cess- 
pools are  not  drained  there  is  also  a  far  greater  chance  of 
the  sub- soil  of  the  town  becoming  contaminated  with  the 
refuse  matters  from  such  cesspools  as  may  leak  or  overflow. 
On  the  other  hand,  if  cesspools  are  drained  into  the  sewers 
it  is  obvious  that  the  principle  of  conservation  is  given  up, 
because  the  more  valuable  part  is  lost,  and  the  sewage  from 
a  town  containing  drained  cesspools  is  no  more  fit  to  be 
turned  into  a  river  than  that  from  one  provided  with  water- 
closets.  It  is  indeed,  as  a  fact,  often  much  more  offensive. 
Where  these  pits  are  very  large,  as  in  Paris,  they  require 
to  be  provided  with  ventilating  shafts  reaching  to  the  top 
of  the  house,  above  the  eaves,  or  else  foul  air  accumulates 
in  them  ;  and  there  have  been  many  instances  of  night-men 
having  been  killed,  suffocated  by  the  gases,  especially  the 
sulphuretted  hydrogen,  contained  in  the  air  of  these  places. 

The  French  name  for  this  suffocation  is  Le  Plomh — 
doubtless  from  the  manner  in  which  persons  fall  when  taken 
with  it.  Men  who  work  in  such  atmospheres  are  also 
liable  to  a  kind  of  ophthalmia  (La  mitte  of  the  French 
authors)  ;  but  of  course  the  main  reason  why  these  pits 
require  ventilating  is  that  the  foul  air  which  collects  in 
them  will  of  a  certainty  rise  through  the  discharge  pipes 
and  through  crevices,  and  find  its  way  somehow  or  other 
into  the  dwelling.  In  most  continental  towns  they  are 
emptied  with  considerable  precautions.  In  the  first  place 
some  disinfecting  fluid  is  thrown  down  one  of  the  discharge 
pipes,  and  then  the  pit  is  emptied,  by  a  pump,  or  by  means 
of  hose  leading  into  a  partially  exhausted  barrel  or  tonneau. 
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This  is  all  done  at  night.  Notwithstanding  that  the  whole 
of  the  apparatus  is  supposed  to  be  air-tight,  the  nuisance 
caused  by  this  method,  is,  as  may  be  expected,  very  consi- 
derable. A  street  in  which  it  is  being  carried  on  is  almost 
impassable  for  a  considerable  time.  Still  there  can  be  no 
doubt  that  this  is  an  immense  improvement  upon  the  old 
plan  still  in  vogue  in  many  places,  of  emptying  large  cess- 
pools by  hand  and  bucket.  A  great  improvement  which 
has  been  introduced  abroad  consists  in  having  the  cesspool  Siparateurs. 
divided  into  two  or  more  chambers  with  porous  partitions 
between  them,  and  so  arranged  that  the  solid  refuse  matters 
remain,  comparatively  speaking,  dry  in  the  one  chamber, 
while  the  urine  and  other  fluids  are  collected  in  one  or  more 
of  the  others — each  of  these  chambers  being  provided  with 
a  ventilating  shaft.  In  this  case  very  little  odour  is  to  be 
observed  in  them,  and  also  the  removal  and  after  treatment 
of  the  contents  is  much  facilitated.  Of  course  the  soil  pipes 
which  descend  from  the  closets  to  these  cesspools  and  also 
the  waste-pipes  of  sinks,  &c,,  require  to  be  trapped.  They 
should  descend  as  vertically  as  possible,  and  if  they  pass,  as  Descent 
they  generally  will,  inside  the  house,  should  be  syphon 
trapped  at  the  lower  end  where  they  empty  themselves 
into  the  upper  part  of  the  cesspool ;  otherwise,  if  they  are 
defective  in  any  part,  the  air  from  the  cesspool  will  be 
drawn  into  the  house.  At  each  closet  there  should  be  either 
a  syphon-trap  or  any  simple  contrivance  for  keeping  the 
air  of  the  soil-pipe  out  of  the  house,  and  below  this,  if  the 
top  of  the  soil-pipe  be  not  carried  up  to  the  roof  of  the 
house  and  left  open  (which  is  the  best  plan)  there  should 
be  inserted  a  small  ventilating  pipe.  This  is,  however,  not 
done  in  towns  on  the  Continent  where  the  system  is  in 
vogue  ;  we  shall  refer  to  it  further  when  we  come  to  treat 
of  water-closets.  A  variety  of  the  cesspool  system  has  been 
proposed  by  Captain  Liernur,  and  is  called  the  pneumatic  Liernur's 
system.  The  cesspool,  instead  of  being  lined  with  cement, 
and  placed  underneath  the  courtyard  of  the  house,  or 
underneath  the  house  itself,  is  made  of  cast  iron,  is  air- 
tight, and  is  placed  underneath  the  street  where  two  streets 
cross  one  another,  being  connected  with  all  the  houses  of 
several  streets  by  iron  pipes.    The  closets  are  made  of  as 
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simple  a  construction  as  possible,  and  it  is  considered  tliat 
no  extra  supply  of  water  is  necessary  for  tliem — the  liquid 
refuse  of  the  house  being  sufficient  to  "keep  them  in  order — 
the  cesspool  is  emptied  daily  by  being  connected  with  an 
air-tight  barrel  in  which  a  partial  vacuum  has  been  created 
— the  end  of  the  hose  not  being  dipped  into  -the  contents  of 
the  cesspool,  but  being  fastened  on  to  the  latter  with  an 
air-tight  joint.  The  barrels  containing  the  manui^  are  sent 
directly  to  the  farms  requiring  it,  and  are  placed  upon  a 
plough  of  special  construction,  so  arranged  that  the  manure 
is  discharged  from  the  bung-hole  of  the  barrel  through  a 
hollow  foot  behind  the  plough-share,  while  a  shovel,  which 
trails  behind,  closes  the  earth  over  it.  This  plan  of  applying 
liquid  manure  is  worth  the  attention  of  towns  where 
excretal  refuse  is  collected  unmixed,  apart  from  Captain 
Liernur's  process,  which  is  itself  only  an  improvement 
(although  a  considerable  one)  upon  the  cesspool  system. 

As  the  emptying  of  cesspools  is  an  expensive  process, 
it  is  obviously  advantageous  to  construct  them  as  large 
as  possible  for  the  sake  of  economy,  so  that  th-ey  only 
require  to  be  emptied  at  considerable  intervals  of  time, 
and  this  is,  of  course,  a  great  objection  to  the  system,  as, 
indeed,  to  all  systems  which  require  removal  by  cartage. 
As  frequent  removal  is  of  the  first  importance  from  -a  sani- 
tary point  of  view,  the  most  obvious  improvement  upon 
the  large  permanent  cesspool  was  the  provision  of  small 
moveable  ones — the  Fosses  Mobilles  of  Paris,  and  the  pails 
and  tubs  of  some  of  our  own  towns.  These  temporary 
cesspools  have  been  carried  to  considerable  perfection 
abroad,  the  plan  being  to  have  one  descent  pipe  into  which 
the  closets  (which  are  of  the  simplest  construction  imagin- 
able) empty  their  contents  by  means  of  connecting  pipes. 
The  descent  pipe  is  straight.  At  the  upper  end  is  fixed  a 
ventilating  pipe,  on  the  top  of  which  a  revolving  vane,  or 
Archimedean  screw,  is  sometimes  placed,  and  at  the  lower 
end  the  last  joint  rests  on  a  slab  of  stone,  through  which 
the  pipe  is  continued  by  means  of  a  sliding  joint  made  of 
wrought  copper — the  descent  pipe  itself  being  made  of 
glazed  stoneware.  This  sliding  copper  pipe  fits  into  an 
aperture  in  the  covering  of  the  barrel  (tonneau  or  tinette), 


REFUSE  MATTERS.— CONSERVANCY  PLANS  213 


so  that  the  refu&e  matters  fall  down  the  pipe  directly  into 
the  barrel,  and  by  these  means  the  pipe  is  kept  compara- 
tively clear,  as  no  accumulation  can  take  place  in  any  part. 
The  barrel  is  placed  upon  a  small  cart  with  wheels,  which  Removal  of 
run  on  rails,  and  can  be  easily  moved  from  beneath  the 
descent  pipe  when  full.    When  this  is  to  be  done,  the 
copper  pipe  is  slipped  up  a  little,  a  cap  is  fitted  to  the  end 
of  it,  another  covering  without  an  aperture  placed  securely 
on  the  top  of  the  barrel,  and  the  former  one  fixed  on  to 
the  empty  barrel  which  is  to  take  its  place — the  whole 
process  occupying  only  a  few  minutes.    Frequently  sepa- 
rators are  placed  in  the  interior  of  these  barrels,  and  then  the 
liquid  part  is  sometimes  carried  away  by  a  small  pipe  into 
a  sewer.    By  this  method  much  manure  is  lost ;  but  on  the 
other  hand  the  barrel  does  not  require  to  be  moved  nearly 
so  often.    Chesshire's  intercepting  tank  is  a  variety  of  this  chesshire's 
system  ;  by  it  the  solid  matters  are  retained,  while  the  Ta^^r^^^^' 
liquids  flow  away  into  the  sewer  ;  Dr.  Hewlett  looks  upon 
it  as  'a  better  form  of  cesspool.'    A  simpler  plan  than  this, 
in  which  no  descent  pipe  is  necessary,  is  described  in  a 
report  by  Dr.  Buchanan  and  Mr.  Radcliffe,  published  in 
the  twelfth  report  of  the  Medical  Ofiicer  of  the  Privy 
Council.    In  this  plan  the  pail  or  tub  is  placed  immediately  Pa^is  and 
beneath  the  seat  of  the  closet.  At  some  places  disinfectants 
are  placed  at  the  bottom  of  the  tubs  with  the  view  of  re- 
tarding  decomposition   and  preventing  offensive  smells. 
At  Rochdale,  the  pails  are  made  from  disused  paraffin  casks 
— each  cask  being  cut  into  two.    They  are  fitted  with  iron 
handles  and  tightly-fitting  lids,  and  cost  only  Ss.  4^d.  each. 
They  of  course  require  to  be  changed  frequently,  and  it 
would  be  well,  wherever  this  system  is  at  work,  to  insist 
on  daily  removal,  the  pails  being  placed,  except  in  cases  '^^^^^^^ 
where  closets  can  be  easily  got  at  by  the  scavenger,  outside 
the  houses,  as  is  the  practice  in  Edinburgh,  and  it  being 
preferable  to  empty  the  contents  into  the  carts  so  that 
there  can  be  no  possibility  of  the  pails  being  changed. 
Dr.  Trench  has  insisted  upon  this  latter  point,  and,  we 
think,  very  rightly.    This  is  a  system,  which,  although 
causing  a  certain  amount  of  temporary  nuisance,  is,  beyond 
all  question,  the  least  injurious,  and  the  most  thorough- 
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going"  of  all  the  plans  which,  depend  upon  hand  and  cart 
Advantages  labour  for  removal.  In  its  simplest  form  it  makes  no 
tem/^^^^"  pretence  at  de-odorising,  and  it  is  perfectly  impossible  that 
collections  of  decomposing  matter  can  accumulate.  In 
cases  of  infectious  diseases  the  refuse  matters  can  be 
thoroughly  disinfected  in  detail ;  and,  lastly,  the  manure  is 
procured  in  the  most  available  form,  being  unmixed  with 
any  extraneous  materials.  It  is  a  variety  of  this  system 
that  has  been  practised  for  thousands  of  years  in  China, 
utilisation,  where  all  refuse  matter  is  most  carefully  preserved,  and  it 
is  the  same  system  which  is  practised  in  the  Department 
of  the  Alpes  Maritimes,  where  the  great  value  of  excretal 
matters  is  thoroughly  appreciated,  and  where  they  are  used 
in  the  cultivation  of  corn,  orange  trees,  green  vegetables, 
and  especially  scented  flowers,  such  as  roses  and  violets, 
which  are  required  in  large  quantities  in  the  preparation 
of  perfumes. 

A  useful  variety  of  the  moveable  cesspool,  which  is  espe- 
cially applicable  to  public  institutions,  or,  generally,  in 
cases  where  closets  are  placed  alongside  of  one  another 

Trough  Lat-  in  a  row,  is  that  of  the  Trough  Latrine^  in  which  case  an 
iron  trough  slightly  inclined  towards  one  end  is  placed 
underneath  a  row  of  seats.  At  the  lower  end  is  a  ver- 
tical descent-pipe  provided  with  a  plug  which  can  be  lifted 
so  as  to  allow  the  contents  of  the  trough  to  be  discharged 
at  certain  intervals — say  once  in  every  twenty-four  hours 
— by  the  scavenger  into  a  tub  placed  to  receive  them,  or 
directly  into  the  cart.  The  scavenger  when  he  has  done 
this  flushes  the  trough  with  water  from  a  tap  placed  there 
for  the  purpose,  replaces  the  plug,  and  leaves  a  little 
water  in  the  bottom  of  the  trough  to  dilute  its  contents, 
so  that  they  will  run  easily  when  the  plug  is  lifted  the 
next  time.  This  plan  is  in  use  in  the  Grlasgow  factories, 
in  which  such  a  trough  is  placed  in  each  storey. 

Some  varieties  of  the  pail  system,  known  under  the 

'Eureka'      name  of  the  'Eureka  system,'  where  some  disinfectant 

and  « Goux '     .  t  ■> 

systems.  IS  used,  and  the  '  Groux  system,  in  which  there  is  a 
small  perforated  pail  inside  the  larger  one — the  space  be- 
tween the  two  being  packed  with  some  absorbent  material 
— need  no  further  notice  ;  they  are  obviously  merely  varie- 
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ties  of  tlie  simple  pail  system.  In  all  these  cases  the 
ashes  have  to  be  removed  separately,  and  tubs  must  be 
placed  to  receive  them. 

We  have  now  to  consider  the  improvements  that  have  improved 

1  1  111-nni  -11  •        1  Middens. 

been  made  on  the  old  midden  heaps,  or  midden  pits,  those 
receptacles  which  were  intended  to  receive  the  ashes  and 
kitchen  refuse  of  the  houses,  as  well  as  the  excretal  matters, 
the  object  being  to  ensure,  as  far  as  possible,  dryness  of 
the  contents.  In  the  first  place,  it  is  plain  that  the  re- 
ceptacles themselves  should,  like  the  cesspools,  be  water- 
tight. Next,  they  ought  to  be  ventilated  where  large,  and 
if  it  be  found  impracticable  (as  it  generally  will  be)  to 
keep  the  contents  dry  in  any  other  way,  they  should  be 
drained  from  their  lowest  point  into  a  common  sewer.  Where  Di-ained,  and 

^  -.  .  .  as  small  as 

they  are  not  done  away  with  (as  they  certainly  ought  to  be  possible, 
everywhere)  the  medical  officer  should  insist  on  their  being 
made  as  small  as  possible,  and  on  their  being  emptied  very 
frequently.  They  have  been  reduced  to  a  regular  system 
in  some  towns,  as  Manchester,  Nottingham,  Salford,  and 
Hull,  and  the  different  plans  are  described  in  detail  in  the 
report  before  quoted.  The  ashes  are  thrown  in  either  by  a  Contriv- 
door  at  the  side  or  through  the  hole  in  the  seat,  or  by  pro-  thrmdng  in 
viding  a  hinged  seat,  which  can  be  lifted  so  that  the  ashes 
may  be  thrown  carefully  on  to  the  excrement,  or  again,  by 
leaving  a  space  between  the  floor  of  the  closet  and  the 
front  board  of  the  seat,  through  which  the  ashes  can  be 
shot ;  sometimes  a  sifter  is  conveniently  arranged  so  that 
the  cinders  are  saved  to  be  burnt  ag-ain.  A  sino^le  midden- 
pit  may  be  placed  underneath  a  row  of  seats,  thus  resem- 
bling the  Trough  Latrines  already  described.  They  are 
emptied  either  by  means  of  the  hinged  seat,  or  through  a  Emptying, 
door  below  the  seat,  or  by  removing  the  seat,  front-board 
and  all,  or  better,  through  a  door  made  for  that  purpose  in 
the  passage  running  along  the  back  of  a  block  of  closets. 
In  this  latter  case,  the  contents  do  not  require  to  be  carried 
through  the  house  at  all  as  they  do  frequently  in  the  former. 
The  best  form  of  this  system  is  at  work  in  Hull,  where  the 
midden-pit  consists  of  nothing  but  the  space  between  the  Best  form 
seat  and  the  floor,  the  ashes  being  thrown  in  by  means  of 
a  scoop,  and  the  contents  taken  out  by  removing  the  front 
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"board  and  digging  them  out  with  a  spade.  In  all  these 
cases  it  is  absolutely  necessary  that  a  separate  closet  be 
provided  for  each  family ;  otherwise  it  is  perfectly  hopeless 
to  expect  to  find  them  taken  care  of.  Where  plenty  of 
ashes  are  thrown  in,  and  all  the  slops  thrown  down  the 
sinks  into  the  sewers,  the  contents  may  be  kept  dry  and 
sweet  enough  provided  the  pits  and  closets  are  sufficiently 
ventilated.  The  removal,  of  course,  must  be  regular  and 
frequent,  and  thus  the  scavengers'  visits  must  be  frequent, 
and  this  is  one  great  objection  to  all  plans  of  the  sort,  be- 
cause it  is  not  practicable  always  to  place  these  closets,  as 
they  should  be  placed,  at  some  distance  from  the  houses, 
so  that  they  can  be  got  at  without  going  through  them. 
They  require  a  considerable  amount  of  care,  and  a  very 
complete  scavenging  system.  The  manure  got  from  them 
is  of  very  little  value,  and  there  can  be  no  doubt  that  the 
medical  of&cer  will  do  well  to  urge  their  abolition,  especially 
where  they  are  placed  in  the  interior  of  houses. 

The  '  ash-closets,'  known  as  Morrell's  and  Taylor's,  the 
'  carbon  disinfecting  closet '  of  Messrs.  Weare  and  Co., 
and  other  contrivances  of  the  sort  are  improvements  in  the 
same  sense  that  a  pail  closet  is  an  improvement  on  a  cess- 
pool. They  provide  moveable  receptacles,  and  arrange^ 
ments  by  which  sifted  ashes  and  disinfecting  powders  can 
be  sprinkled  upon  the  excrement ;  in  some  cases  a  contri- 
vance is  arranged  for  the  separation  of  the  urine,  and  for 
its  discharge  into  another  vessel.  Moveable  receptacles  are 
always  better  than  fixed  ones,  as  it  is  plain  that  they  cannot 
be  made  very  large,  and  that,  therefore,  their  contents  must 
be  carried  away  more  frequently.  "We  now  come  to  the 
last  of  the  conservancy  methods — that  known  as  the  dry 
earth  system.  Earth  of  almost  any  kind,  except  chalk  and 
sand,  when  carefully  dried  and  sifted,  if  mixed  in  sufficient 
quantity  with  excremental  matters  and  urine,  comjDletely 
de-odorises  them,  and  the  same  earth  may  be  used  several 
times  for  this  purpose.  This  plan,  reduced  to  a  system  by 
the  Rev.  Henry  Moule,  has  been  proposed  as  a  substitute, 
not  only  for  all  other  dry  systems,  but  for  all  systems  now 
employed  for  the  removal  of  excretal  matters.  It  has  been 
found  to  act  very  well  where  a  considerable  amount  of  care 
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is  exercised,  and  where  there  can  be  regular  and  constant 
supervision.  As  it  depends  upon  the  provision  continually 
of  a  sufficient  supply  of  dried  and  sifted  earthy  and  npon  the 
receptacles  being  kept  dry,  no  slops  or  liquids  of  any  sort 
being  thrown  in  either  by  accident  or  design,  it  is  plain  that 
it  is  not  a  system  suitable  for  the  interior  of  houses.  It  may 
be  employed  with  advantage  in  small  places  that  are  not 
sewered,  where  plenty  of  earth  can  be  got  and  the  contents 
of  the  closets  utilised  on  the  spot,  and  also  where  there  are 
temporarily  large  collections  of  people,  as  at  reviews,  shows.  Where  it 
fairs,  &c.,  in  which  cases  persons  must  be  employed  whose 
exclusive  duty  it  is  to  superintend  the  earth  closets  and 
the  urinals,  and  to  see  that  they  are  well  supplied  with 
dried  earth.  Earth  closets  may  be  also  advised  in  certain 
cases  in  which  houses  are  so  placed  that  they  cannot  be 
connected  with  the  sewers  ;  but  under  other  conditions,  Disadvant- 
they  will  not  be  found  advantageous,  either  from  a  sanitary 
or  from  an  economical  point  of  view.  From  a  sanitary 
point  of  view,  because  it  is  not  practicable  to  provide  the 
supervision  necessary  for  them,  and  so  a  certain  number  of 
them  would  inevitably  get  into  a  very  bad  form  of  cesspool ; 
in  fact,  they  obviously  violate  the  principle  with  which  we 
started,  that  it  was  of  the  fiyst  importance  that  these  refuse 
matters  should  be  removed  as  instantly  as  possible  from  the 
neighbourhood  of  dwellings  ;  and  from  an  economical  point 
of  view  because  of  the  great  expense  of  procuring,  drying, 
sifting,  and  carting  the  large  amount  of  earth  required,  and 
of  constantly  removing  the  contents  of  the  closets,  added 
to  the  fact  that  the  value  of  these  contents  as  a  manure,  even  vaine  of 
after  the  earth  has  been  passed  several  times  through  the  manure! 
closets,  can  be  but  trifling — the  usual  statements  upon  this 
head  being  manifest  exaggerations.  These  contents  are 
composed  of  faeces  mixed  with  a  large  proportion  of  earth, 
and  a  small  quantity  of  urine.  It  is  absolutely  impossible 
to  supply  earth  enough  to  absorb  all  the  urine  and  slops  of 
the  population  ;  and  so  under  this  system,  the  most  valuable, 
part  of  the  refuse  matters  must  still  either  be  collected 
separately  in  pails,  or  be  simply  allowed  to  run  into  the 
sewers,  the  result  being  that  the  earth  that  has  passed  even 
three  times  through  these  closets  is  only  after  all  (as 
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shown  by  some  experiments  made  by  Dr.  Gilbert,  and  de- 
scribed in  the  third  and  fourth  reports  of  the  British  As- 
sociation Sewage  Committee)  a  rich  garden  soil ;  it  hardly 
deserves  the  name  of  manure,  and  will  certainly  not  pay  the 
cost  of  conveyance  beyond  a  very  short  distance.  In  a  large 
town  it  is  very  doubtful  whether  this  system  could  be 
worked  so  as  even  to  pay  its  own  expenses ;  and  we  feel 
quite  sure  that  any  hopes  of  making  a  profit  out  of  it  under 

Conclusions,  these  circumstances  must  be  delusive.  The  medical  officer 
may  then  advise  the  appHcation  of  the  dry  earth  system  in 
certain  special  cases ;  the  first  condition  being  that  the 
closets  are  placed  outside  of  the  houses.  It  must  always 
be  remembered,  in  the  first  place,  that  frequent  removal  and 
constant  supervision  are  absolutely  necessary,  and  in  the 
next,  that  even  where  the  system  is  worked  in  the  best 
manner  possible,  we  are  not  sure  that  the  compost  is  dis- 
infected as  well  as  de-odorised.  Indeed,  the  effect  of  dry 
earth  is  certainly  a  preservative  one,  and  it  has  yet  to  be 
shown  whether  the  poisons  of  special  diseases  are  altered  in 
any  way,  or  are  merely  preserved  by  being  mixed  with  it. 

Preserrative  We  know  that  scods  are  kept,  and  carried  for  long  distances 

earth.  ill  dried  earth,  and  so  it  is  a  mere  presumption  to  assume 
tbat  substances  which  may,  or  may  not,  be  of  the  nature  of 
seeds,  are  destroyed  by  being  mixed  with  it.  It  would  be 
very  interesting  to  know  if  dry  earth  mixed  with  typhoid 
fever  stools  is  infectious  or  not,  when  it  is  dry ;  this  we  do 
not  know  ;  and  it  would  also  be  interesting  to  know  if  such 
a  mixture,  after  being  kept  dry  for  a  certain  time,  would 
or  would  not  become  infectious  when  moistened ;  this 
we  do  not  know  :  the  presumption  is,  that  it  would.  ith 
such  an  uncertainty  before  us,  the  plain  duty  of  those 
who  have  to  advise  on  sanitary  matters  is,  to  oppose  the 
introduction  of  this  and  all  other  conservancy  systems  with 
all  their  might,  and  not  to  hold  out,  as  has  been  often  done, 
delusive  hopes  of  a  pecuniary  gain  at  the  risk  of  damage  to 
the  health  of  the  community  at  large.  It  will  always  be 
found  necessary  to  have  foul  water  drains — that  is  to  say 

Necessity  of  sewers — for  all  communities  ;  and  as  the  Indian  Army 
Sanitary  Commission  said,  even  when  speaking  of  barracks  : 
'  To  have  two  systems  of  cleansing  stations — a  foul  water 
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system,  and  a  dry  eartli  system — would  simply  be  paying 
double  where  one  payment  would  answer  ;  or,  if  all  the 
excreta,  solid  and  liquid,  are  to  be  carted  away,  this  must 
be  done  at  a  cost  ten  times  greater  than  that  which  would  * 
be  necessary,  if  all  the  excreta  were  removed  by  drains.'  It 
cannot  be  too  urgently  insisted  that  the  keeping  of  a  par- 
ticular part  of  the  refuse  matters  and  that  a  small  part,  to 
wit  the  exrement,  out  of  the  sewers,  cannot  possibly  leave  Sewage  stiii 

.  '  '  ^  ^  to  be  dealt 

the  sewage  m  a  fit  state  to  be  turned  into  rivers  ;  and  where  with, 
this  is  attempted  to  be  done  by  means  of  drained  middens 
or  cesspits,  the  sewage  is  usually  in  a  fouler  condition,  from 
being  staler,  than  it  is  in  towns  provided  with  water- 
closets.  The  manure  so  obtained  is  of  very  little  value 
and  scarcely  ever  pays  the  cost  of  collection,  the  single 
exception  being  in  the  case  of  tubs  or  pails,  which  afTord,  to 
our  mind,  the  best  conservancy  plan,  both  from  a  sanitary 
and  economical  point  of  view.  The  health  of  the  community 
(the  first  thing  to  be  considered)  is  endangered  by  all  these 
plans  of  conservancy. 
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We  have;  lastly,  the  plan  by  whicli  all  the  refnse  matters 
of  a  population,  with  the  exception  of  the  ashes,- may  be  re- 
moved by  gravitation  along  with  the  foul  water.    This  is 
known  as  the  Water-carriage  System  of  removal.    It  no 
doubt  arose  originally  from  the  convenience  which  drains, 
originally  constructed  to  remove  surface  water,  afforded  for 
the  removal  of  excretal  matters.    The  Cloaca  Maxima  at 
Home  affords  us  an  excellent  example  of  this.    It  was  con- 
structed to  drain  the  low-lying  ground  about  the  Forum, 
and  it  does  so  now — an  excellent  pattern  of  durability  of 
work.    It  was  not  intended  to  receive  the  refuse  matters 
of  the  population ;  but  its  convenience  for  that  purpose  was 
soon  found  out,  and  it  now,  like  the  old  brick  drains  of 
many  of  our  towns,  acts  no  longer  as  a  mere  drain,  but  is 
used  as  a  sewer,  the  essential  difference  between  drains 
and  sewers  being,  that  drains,  intended  as  they  are  to 
carry  off  surface  or  subsoil  waters,  or  both,  require  to 
be  pervious,  so  that  the  water  can  get  into  them,  while 
sewers  being  intended  to  carry  foul  water  away,  without 
allowing  it  to  percolate  into  the  surrounding  soil,  require  to 
be  impervious.    It  is  plain,  therefore,  that  old  brick  drains 
are  not  fitted  to  receive  sewage  properly  so  called,  and  one 
of  the  frequent  duties  of  the  Officer  of  Health  consists  in 
having  houses  that  have  for  years  been  drained  into  one  of 
these,  connected  with  a  new  sewer.    Two  points  have  to  be 
remembered  in  connection  with  this.    The  one  is  that  it  is 
not  allowable  to  break  up  or  stop  up  a  brick  drain,  or  any 
other  drain,  so  long  as  it  affords  an  outlet  for  houses  which 
drain  into  it  higher  up ;  that  is  to  say,  so  long  as  that  part»of 
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it  is  used :  and  the  otiier  is  that,  practically  speaking,  houses 
are  not  ordered  to  be  connected  with  new  sewers  unless 
their  existing  system  becomes  an  evident  nuisance.  Local 
authorities  will  not  allow  inspectors  to  take  out  summonses 
against  the  owners  of  houses  merely  because  those  houses 
happen  to  be  drained,  as  they  have  been  for  many  years^ 
into  pervious  brick  drains,  unless  some  distinct  nuisance 
(as  a  stoppage,  or  continuance  of  bad  smells,  often  accom- 
panied by  an  invasion  of  rats,  or  floodings  of  basements,  or  Proof  of 
what  not)  can  be  proved.  Neither  would  magistrates  make  quired, 
orders  except  in  such  eases  ;  but  any  of  these  nuisances  con- 
nected with  the  old  system  of  drainage  may  be  used,  and 
ought  to  be  used,  or  a  reason  for  insisting  on  the  con- 
struction of  impervious  pipe- sewers  in  connection  with  the 
nearest  sewer.  Of  course  this  can  only  be  done  whenever 
the  sewer  is  within  the  prescribed  distance  from  the  house, 
viz.,  100  feet  from  any  part  of  such  house.  These  matters, 
as  a  rule,  proceed  gradually.  It  is  only  occasionally  that  we  Gradual  pro- 
can  get  the  owners  of  a  whole  row  of  houses,  or  of  a  street, 
draining  into  one  of  these  water-courses,  to  connect  such 
houses  with  a  new  sewer,  and  so,  one  or  two,  here  and 
there,  often  remain  for  many  years  drained  in  an  inferior 
manner,  and  contributing  to  the  pollution  of  the  subsoil, 
and  perhaps  of  the  water  of  neighbouring  wells. 

Every  point  connected  with  the  sewerage  of  his  district, 
the  Medical  Officer  should  refer  to  the  Surveyor,  and  on 
the  other  hand  the  latter  will  frequently  consult  the  medical 
officer  as  to  the  best  method  of  constructing  sewers  with  a 
view  to  their  efficient  ventilation,  &c.  Sewers,  even  imper-  position  of 
vious  pipe-sewers,  ought  not  to  run  beneath  the  basements  ^ewSs. 
ofhouses,  but  with  the  present  system  of  making  the  main 
sewers  underneath  the  streets,  and  having  the  water-closets 
at  the  backs  of  the  houses,  it  is  obviously  inevitable  that 
the  house- sewers  pass  underneath  the  house.  This  is, 
therefore,  an  additional  reason  for  their  being  made  of 
glazed  stoneware  pipes  securely  jointed  with  clay,  and  if 
the  soil  beneath  the  house  be  porous,  especially  if  it  be  sand, 
they  must  be  laid  in  a  water-tight  trench.  Four  or  six 
inch  pipes  are  used  for  this  purpose,  and  four  inch  pipes 
are  the  smallest  that  should  be  allowed ;  the  gradient  ad- 
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vised  for  house- sewers  is  at  least  one  in  60 ;  the  velocity 
of  flow  in  them  not  being  less  than  4-^  feet  in  a  second. 

Pall  of  house  Wherever  it  can  be  done  the  house-sewer  should  not  be 
joined  directly  with  the  main,  but  should  open  into  a  shaft 
rising  to  the  surface  of  the  ground,  fitted  with  one  or  more 
charcoal  screens,  and  covered  over  with  a  slab  at  the  top, 

^^en^t^iating  apertures  being  left  between  the  bricks  at  the  upper  part 
for  the  escape  of  sewer  air.  From  the  other  side  of  this 
shaft,  a  pipe  should  pass  to  the  main  sewer,  and  upon  this 
pipe,  if  it  be  thought  advisable,  a  simple  bend  may  be 
placed.  As  a  rule,  however,  this  is  not  necessary.  The 
mouth  of  the  house-sewer  itself  maybe  protected  by  having 

Effects  of.  a  flap- trap  placed  upon  it  in  the  ventilating  shaft.  By  this 
simple  arrangement,  it  is  impossible  that  there  can  ever  be 
any  pressure  of  air  from  the  main  sewer  in  the  house  sewer, 
as  even  if  by  any  chance  the  flap-trap  (the  main  use  of 
which  is  in  reality  to  prevent  rats  getting  in)  gets  out  of 
order,  the  air  from  the  main  sewer  has  plenty  of  opportunity 
for  exit  by  the  ventilating  shaft,  and  is  not  driven,  with 
force  at  any  rate,  into  the  house  sewer.  This  plan  is  how- 
ever not  generally  practicable  in  towns,  and  then  the  question 

Traps.  arises,  should  there  be  a  trap  upon  the  house-sewer  between 
the  house  and  the  main  or  not,  and  if  so,  what  kind  of  a 
trap  ?  No  general  rule  can  be  laid  down  in  these  cases,  as 
everything  depends  upon  the  peculiarity  of  the  case.  If  the 
main  sewers  are,  as  they  always  should  be,  freely  ventilated 
by  special  man-hole  ventilators  along  the  middle  of  the 
street  so  that  there  is  no  possibility  of  foul  air  accumulating 
in  them  at  all,  it  is  better  not  to  have  any  kind  of  trap  un- 
less indeed  it  be  a  flap  as  before  mentioned  to  keep  rats 
out  of  the  house  sewer.    In  all  traps  which  hold  water  a 

Deposit  in      deposit  occurs  so  that  the  water  which  remains  in  the  traps 

traps.  ^        hours  bccomes  exceptionally  foul.  Theblocking- 

up  of  a  trap  is  moreover  merely  a  question  of  time.  If, 
however,  the  main  sewers  are  not  properly  ventilated,  as 
the  case  in  many  places  for  two  reasons,  the  first  being, 
that   they   may  have  been   laid  upon  the  theory  that 
ventilation  was  not  required,  and  the  second  that  an  at- 

Pauity  Ven-  tempt  may  have  been  made  to  ventilate  them  by  untrap- 

tiiation.       igi-Q^g  some  of  the  gullies  at   the  sides  of  the  streets 
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— the  inevitable  result  of  which  is  (especially  when  it  is 

only  a  few  openings  that  are  thus  made)  so  great  a 

complaint  of  nuisance  from  the  foul  air  that  rises  from 

these  few  openings  close  to  houses  that  they  have  to  be 

trapped  again — it  is  well  in  either  of  these  cases  to  trap 

any  house-sewer  that  passes  underneath  the  basement  of 

a  house,  by  placing  a  syphon  bend  or  a  dip-stone  trap 

upon  it.     In  all  cases  the  house- sewer  itself  should  be  Ventilation 

abundantly  ventilated,  whether  it  be  used  in  connection  sewer. 

with  water-closets  or  not.    If  water-closets  do  not  empty 

into  it,  it  may  be  ventilated  by  leaving  the  rain-water  pipes 

untrapped  at  their  entrance  into  it,  and  this  will  generally 

be  sufficient  without  a  special  pipe — the  condition  of  course 

being  that  such  rain-water  pipes  be  securely  jointed,  and 

that  they  rise  above  the  windows  and  end  at  a  reasonable 

distance  from  them.    If  it  be  possible  no  pipe  from  the 

interior  of  a  house  should  pass  into  the  house-sewer. 

Where  water-closets  are  used  the  soil  pipe  from  them  should 

descend  outside  the  house:  it  should  be  made  of  lead,  and  the  Soii-pipes 

•••111  T  r»  outside 

jomt  with  the  house-sewer  must  be  very  carefully  made,  houses. 
It  is  almost  impossible  to  connect  leaden  pipes  with  earthen- 
ware ones  with  absolute  security,  and  this  affords  a  prin- 
cipal reason  why  the  soil-pipe  should  be  outside  the  house. 
If  the  soil-pipe  passes  inside  the  house  (as  is  too  commonly  Results  if  in- 
the  case)  in  a  match-board  covering,  a  shaft  is  constructed  ^^^^  i^o^ses, 
through  the  house,  by  means  of  which  if  the  joint  just 
mentioned  be  not  secure,  or  if  there  be  any  flavv  in  the  soil- 
pipe  itself,  sewer  air  is  drawn  into  almost  every  room  in 
the  house  where  there  is  a  fire  burning.  It  passes  from 
this  shaft  along  the  spaces  between  the  joists  and  the  floors, 
and  may  permeate  the  entire  building,  and  this  may  happen 
when  the  soil-pipe  is  apparently  quite  sound  through  its 
whole  length.  The  soil-pipe  should  not  be  trapped  at  its  Ends  of  soil 
entrance  into  the  house- sewer,  and  it  should  not  be  closed 
at  the  top,  but  should  be  taken  right  up  above  the  eaves 
of  the  house,  and  made  to  end  wide  open  and  to  act  as  the 
ventilator  of  the  house- sewer.  If  the  main  sewer  be 
ventilated  and  the  house-sewer  have  no  trap  upon  it,  a 
current  will  be  established  in  one  direction  or  the  other 
along*  the  soil-pipe  of  the  house-sewer  and  main,  and  an  Free  venti- 

^  ^  ^  lation. 
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accumulation  of  foul  air  in  any  part  will  be  absolutely  im- 
possible. It  might  be  thought  that  it  was  advisable  to 
insist  always  on  keeping  the  air  of  the  main  sewer  out  of  the 
tributary  sewers,  but  traps  are  a  great  fallacy,  and  the 
remedy  for  foul  air  in  sewer  arrangements  is  most  certainly 
to  allow  free  communication  with  the  open  air  at  different 
Several  w.     levels.    Where  there  are  several  water-closets  in  a  house, 

c.'s.  ,  ' 

they  should  be  placed  one  over  the  other,  and  the  discharge- 
pipes  from  their  traps  should  pass  at  an  oblique  angle,  or 
still  better  with  a  curved  junction,  into  the  soil-pipe  of  the 
house.  All  junctions  between  pipes  should  be  curved,  and 
the  same  is  to  be  said  of  the  junctions  between  the  house- 
sewer  and  the  main,  the  house-sewer  should  also  descend 
more  rapidly  at  this  point.  The  simplest  form  of  water- 
closet,  and  one  which  should  be  used  in  poor  neighbour- 
hoods, for  servants'  closets  in  basements   and  in  like 

of^^\;^*^^°^  situations,  consists  of  a  conical  earthenware  pan  with  a 
syphon  attached  to  it  below.  The  end  of  this  syphon  can 
be  jointed  quite  securely  with  the  house-sewer,  as  junction- 
pipes  are  made  especially  for  this  purpose.  This  is  also 
an  apparatus  which  cannot  get  out  of  order,  and  which  it 
is  perfectly  easy  to  clear,  as  the  articles  which  get  into  the 
trap  by  accident,  or  are  thrown  into  it  purposely,  can  be 
taken  out  by  the  hand,  or  hooked  out  with  a  wire ;  and  it 
cannot  be  put  out  of  order,  except  by  deliberately  breaking 
a  hole  through  it,  so  as  to  let  the  water  run  out.    But  the 

Reason  of     main  reason  that  water-closets  have  failed  and  become 

w.  c.'s.  nuisances  among  the  careless  population  of  several  towns, 
is,  that  they  have  been  constructed  with  complicated  ap- 
paratus. Such  closets  as  have  been  just  described  can  be 
kept  perfectly  clean,  and  are,  in  certain  towns,  so  kept, 
without  any  special  supply  of  water  at  all — the  house- slops 
being  thrown  down  them.  At  the  highest  point  of  the 
syphon,  beyond  the  bend  which  holds  the  water,  a  hole  is 

Ventilating  often  made  for  the  insertion  of  a  ventilating  pipe,  and  it  is  far 
better  to  have  one  at  this  point  for  the  benefit  of  the  house- 
sewer  than  to  trust  to  one  or  more  rain-water  pipes  for  its  ven- 
tilation. Where  such  a  pipe  is  employed,  the  rain-water  pipe, 
if  it  fulfils  the  conditions  already  laid  down,  may  also  be 
left  untrapped,  but  it  is  much  better  to  make  it  end  over  the 


WATER-CATtBIAGE  SYSTEM 


225 


surface  of  the  yard  or  area.  It  is,  however,  frequently  found 
that  the  hole  just  mentioned  is  utilised  for  the  purpose  of 
discharging  a  sink-pipe,  or  the  waste-pipe  of  a  cistern,  into 
the  sewer.  This  is  a  most  objectionable  proceeding,  and 
should  always  be  discountenanced.  Where  the  closet  is 
supplied  with  water  from  a  cistern  or  butt  above  it,  the 
waste-pipe  of  such  cistern  or  butt  is  frequently  made  to  Waste  pipe 

of  cistsrn* 

end  in  the  pipe  that  supplies  the  pan,  so  that  when  the 
cistern  overflows,  the  pan  is  washed  by  the  waste  water. 
If,  as  is  usually  the  case,  the  same  cistern  supplies  the 
drinking  water  of  the  household,  this  plan  is  objectionable, 
and  the  waste-pipe  should  be  made  to  end  in  the  open  air. 
The  supply  of  water  niay  be  controlled  by  means  of  a  water  sup- 
valve,  which  is  moved  by  pulling  a  wire,  or  by  being  at-  ^^^^^^ 
tached  to  the  door  of  the  closet,  or  in  certain  cases  to  a 
seat  which  is  moved  by  the  weight  of  the  sitter.  It  is 
obviously  preferable  to  have  it  self-acting.  If  the  water  is 
supplied  on  the  constant  system,  and  cisterns  are  provided, 
or  the  cisterns  that  existed  with  the  previous  intermittent 
system  left,  the  same  rules  will  apply.  Where  no  cistern 
is  provided,  some  contrivance,  such  as  a  service-box,  will 
be  found  necessary  to  prevent  undue  waste  of  water.  For 
large  collections  of  people,  or  where  several  closets  are 
placed  together  in  a  row,  instead  of  having  a  pan  for  each 
of  them,  a  trough  of  sheet-iron,  or  of  slate,  or  of  stone, 
or  brickwork  lined  with  cement,  may  be  placed  all  along 
underneath  the  seats  with  a  slight  inclination  towards  one  Trough 
end.  At  this  end  a  pipe  should  join  it,  and  a  plug  should 
be  placed  in  the  mouth  of  this  pipe,  which  can  be  lifted  up 
or  let  down  with  facility  by  the  person  who  has  the  charge 
of  the  special  compartment  at  the  lower  end,  in  which  also 
the  water-tap  is  placed.  This  compartment  should  be  ac- 
cessible to  one  person  only,  who  should  have  the  charge  of 
it,  and  who,  at  stated  intervals — say  once  in  every  twenty- 
four  hours — should  go  and  lift  up  the  plug,  let  the  contents 
of  the  trough  run  into  the  sewer,  and  then,  letting  down 
the  plug  in  its  place,  turn  on  the  water  until  there  is  a  Management 
sufficient  quantity  in  the  trough,  when  the  latter  may,  if 
necessary,  be  cleansed  with  a  besom.  As  a  rule,  however, 
it  will  be  quite  sufficient  to  allow  this  water  to  run  away 
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into  the  sewer,  and  then  to  charge  the  trough  again  with  a 
small  quantity  of  water.  This  is  known  as  the  "  Trough 
water-closet,"  and  has  been  perfectly  successful  in  the 
poorer  parts  of  large  towns,  and  notabty  of  Liverpool. 
Another  form  of  closet  suitable  for  collections  of  people  is 
known  as  the  "  Tumbler  water-closet."  In  this  case  there 
is  a  trough,  as  before  described,  in  permanent  connection 
with  the  sewer  at  the  lower  end,  while  at  the  upper  end, 
in  a  special  compartment,  the  water  is  allowed  to  drip  from 
a  tap  by  means  of  which  the  amount  can  be  regulated  ac- 
curately, into  a  swinging  basin,  which  is  so  arranged  that 
as  soon  as  it  is  filled  up  to  a  certain  point  it  tips  over  and 
empties  its  contents  into  the  trough,  thus  washing  it  out. 
The  supply  of  water  to  it  can  be  regulated  so  that  it  shall 
upset  at  any  interval  of  time  that  may  be  thought  desirable, 
and  it  may  be  made  to  capsize  at  different  intervals  during 
different  periods  of  the  day,  according  to  the  frequency  of 
the  use  of  the  closets  during  such  periods.  In  both  these 
cases  the  special  compartment  containing  the  water-trap 
and  other  apparatus  must  be  under  the  control  of  a  single 
responsible  person. 

The  more  complicated  kinds  of  water-closet  are  very  varied 
in  the  details  of  their  construction.  It  is  only  necessary 
here  to  describe  the  one  in  most  general  use  to  show  its 
defects  and  the  way  of  remedying  them.  It  consists,  like 
the  simpler  form  already  described,  of  a  china  or  earthen- 
ware pan,  which  is  usually  conical,  but  is  now  made  of 
several  shapes,  one  of  the  best  being  that  in  which  it  is  a 
kind  of  basin.  The  sides  of  conical  pans  always  allow  a 
certain  amount  of  soil  to  accumulate  upon  them,  and  re- 
quire a  greater  flushing  power  of  water  to  clean  them. 
This  pan  is  not,  as  in  the  former  case,  connected  with  a 
syphon,  but  it  opens  into  a  large  iron  vessel  called  the 
"container,"  and  it  is  inside  this  "container"  that  the 
basin  which  closes  the  extremity  of  the  pan,  and  retains  a 
certain  amount  of  water  in  it,  usually  from  three  to  four 
inches  in  depth,  swings.  The  container,  in  its  turn,  opens 
by  a  vertical  pipe  from  its  lower  part  into  a  contrivance 
known  as  the  D  trap,  so  called  from  its  resemblance  to  the 
letter  D  placed  thus  O.     From  the  upper  part  of  this  D 
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trap,  at  one  end,  the  leaden  connecting-pipe  passes,  and 
joins  it  with  the  soil-pipe  of  the  house,  and  the  vertical 
pipe  from  the  container  passes  through  the  flat  top  of  the 
D  trap  down  to  a  couple  of  inches  or  so  below  the  level  of 
the  last-mentioned  pipe.  It  is  clear,  by  this  description,  its  action, 
that  the  D  trap  must  necessarily  hold  water  up  to  the 
level  of  the  discharge  pipe  at  the  upper  part  of  it,  and  that 
the  vertical  pipe  from  the  container  must  end  beneath  the 
surface  of  this  water,  so  that  air  coming  from  the  soil- 
pipe  into  this  trap  is  prevented  by  the  water  from  getting 
into  the  container  above.  Kow,  this  is  on  the  whole  a  very 
good  contrivance,  but  several  precautions  require  to  be 
taken  with  regard  to  it,  and  several  additions  require  to  be 
made  to  it  in  order  to  render  it  unobjectionable.  When 
these  precautions  are  taken  and  these  additions  made,  it  is 
a  contrivance  that  can  be  placed  with  perfect  safety,  and 
almost  without  the  possibility  of  a  nuisance,  in  any  part  of 
a  house,  and  even  in  the  most  confined  situations.  We  do 
not  for  a  moment  advise  this  to  be  done  as  a  matter  of 
choice.  The  first  precaution  has  been  already  mentioned,  Precautions, 
that  the  soil-pipe  with  which  this  apparatus  is  connected 
be,  if  possible,  open  at  the  top.  If  it  is  not  open,  and  in 
the  majority  of  instances  it  is  not,  then  it  is  necessary,  and 
absolutely  necessary,  that  from  the  point  at  which  the 
connectinsf-pipe  from  the  D  trap  enters  the  soil-pipe,  a  Results  of 

^  r  r  L  ^    L  L    1  ^      w  ant  of  ven- 

leaden  ventilating  pipe  of  from  one  to  two  inches  in  tiiation. 
diameter  be  carried  up  to  the  top  of  the  house,  ending,  as 
before  mentioned,  above  the  eaves.  If  this  is  not  done, 
although  there  is  little  fear  of  the  pressure  of  air  in  the 
sewer  forcing  it  past  the  water  of  the  D  trap  into  the 
container,  what  happens  is  that  the  putrescent  organic 
matter  contained  in  the  air  of  the  soil-pipe  is  absorbed  by 
the  water  in  the  D  trap,  which  is  thus  rendered  fouler 
than  ever,  and  gives  oflP  foetid  gases  into  the  container. 
These  collect  under  pressure  and  escape  into  the  house  as 
soon  as  the  pull-up  apparatus  by  which  the  basin  is  re- 
moved from  the  base  of  the  pan  is  set  to  work,  and  thus  a  Further  pre- 

1     •         1       1  •  T      -o   J.  caution. 

nuisance  is  created  each  time  the  closet  is  used.  I3ut  even 
this  precaution  may  be  taken  and,  especially  if  the  closet 
be  in  a  confined  situation,  a  certain  amount  of  nuisance 

Q  2 
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will  arise  from  it,  and  this  happens  in  the  following  way : 
When  the  pnll-up  apparatus  is  set  at  work,  after  the  use  of 
the  closet,  the  water  held  up  by  the  basin  and  the  excretal 
matters  contained  therein  fall  into  the  D  trap,^nd  it  is  seldom 
that  sufficient  water  is  allowed  to  pass  through  the  apparatus 
to  flush  out  sufficiently  this  D  trap.  Consequently,  foul 
water  remains  in  it.  This  foul  water  fills  th  e  container  above 
it  with  offensive  gases  which  escape  as  soon  as  the  basin  is 

Ventilation  movcd.  To  obviatc  this  difficulty,  the  container  itself  must 
'  '  '  be  ventilated,  and  this  is  done  by  having  a  hole  made  in 
the  top  of  it,  and  soldering  a  half-inch  lead  pipe  into  it, 
which  is  carried  out  and  made  to  end  in  any  convenient 
manner.  It  has  been  recommended  to  attach  two  such  pipes 
to  each  container,  making  the  one  end  immediately  outside 
the  wall,  and  carrying  the  other  up  to  a  greater  height,  the 
object  being  the  establishment  of  a  continuous  current  of 
air  through  the  container.  There  can  be  no  doubt  of  the 
efficiency  of  this  method  ;  but  we  have  found,  as  a  matter 
of  fact,  that  a  single  ventilating  pipe  answers  the  purpose 
perfectly  well,  the  object  being,  the  provision  of  a  free  escape 
for  any  foul  air  that  may  collect  in  the  container,  and  the 
consequent  prevention  of  its  collecting  under  pressure 
therein.  When  this  is  done  it  is  clear  that  on  pulling  up 
the  handle,  and  discharging  the  water  from  the  pan,  there 
is  a  rush  of  air  down  after  the  water  into  the  container, 
instead  of,  as  in  the  former  case,  the  escape  of  gases  confined 
under  pressure  in  this  latter.  In  the  improved  forms  of 
closet,  instead  of  a  basin,  a  plug  is  used,  which  fits  the 
opening  at  the  apex  of  the  pan  with  an  air-tight  joint,  the 

Aii--tight      chief  advantages   being   that  the  large  container  with 

plugs.  collection  of  foul  air  is  no  longer  wanted  and  that 

paper,  etc.,  is  not  caught  up  by  the  plug,  as  it  some- 
times is  by  the  edges  of  the  basin,  and  wedged  in  at 
the  top  of  the  container.  It  is  frequently  the  practice  to 
make  the  waste-pipe  of  the  cistern,  which  supplies  the  closet 
with  water,  end  in  some  part  of  the  water-closet  apparatus. 
It  cannot,  as  in  the  simpler  form  of  closet,  be  made  to  end 
in  the  pipe  which  supplies  the  pan,  for  in  this  case  the  waste 
water  would  find  no  means  of  escape,  and,  filHng  the  pan, 

Waste  pipe,    would  flood  the  place.    This  pipe  is  therefore  made  to  end,  as 
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a  general  rule,  in  tlie  D  trap  below  the  surface  of  the  water, 
so  that  it  is  trapped  at  this  point,  and  this  is  the  least  ob- 
jectionable place  for  it,  if  it  is  connected  with  the  closet 
apparatus  at  all.  Sometimes,  however,  it  is  made  to  end 
in  the  connecting- pipe  between  the  D  trap  and  the  soil-pipe, 
or  in  the  soil-pipe-  itself — a  most  objectionable  proceeding, 
as  in  this  case  it  becomes  the  ventilator  of  the  soil-pipe, 
perhaps  of  the  house-sewer,  and  perhaps  of  the  main  in  the 
street.  If  the  same  cistern  supplies  the  drinking-water  of 
the  house  (as  is  frequently  the  case),  these  plans  become 
still  more  objectionable,  and  it  ought  to  be  insisted  upon, 
that  the  waste-pipes  of  all  drinking-water  cisterns  should 
end  in  the  open  air,  and  should  on  no  account  be  connected  should  end 
with  any  part  of  a  water-closet  apparatus,  or  directly  con- 
nected  with  a  drain  or  sewer.  The  violation  of  this  principle 
is,  we  are  persuaded  from  manifold  experience,  the  cause  of 
a  great  part  of  the  diseases  due  to  the  poisoning  of  drink- 
ing water  by  sewer  air,  and  not  only  so,  but  we  believe 
that  the  production  of  these  diseases  directly  by  the  inhala- 
tion of  sewer  air  is  comparatively  rare  in  comparison  with 
their  production  by  the  imbibition  of  water  poisoned  in  the 
way  just  described.  Case  after  case  of  enteric  (typhoid)  Enteric 
fever  we  have  traced  directly  to  this  cause ;  and  in  one  diarrhoea, 
instance,  where  a  whole  household  was  stricken  mth 
diarrhoea,  it  was  found  upon  examination  that  the  waste 
pipe  of  the  drinking  water  cistern  communicated  with  the 
soil  pipe  of  the  house,  and  although  the  cistern  was  out- 
side the  house,  the  air  inside  it  between  the  covering  and 
the  water  was  foul  to  a  degree  (being  in  effect  the  air  that 
had  risen  up  from  the  partially  stopped  sewer)  while  the 
water  was  little  better,  and  was,  without  doubt,  the  cause 
of  the  outbreak.  If  the  cistern  is  not  used  for  the  supply 
of  drinking  water,  or  of  water  for  domestic  purposes,  it  is 
still  advisable  wherever  it  can  be  done,  to  make  the  waste 
pipe  end  outside,  over  a  roof  or  yard,  or  in  a  rain  water  pipe 
which  is  not  connected  with  the  sewer,  or  in  any  convenient 
manner,  as  then  there  is  no  chance  of  foul  air  getting  up 
it  and  so  into  the  house,  because  it  must  be  remembered, 
that  although  the  water  is  not  used  for  drinking,  still  the 
cistern  is,  as  a  rule,  inside  the  house,  and  so  it  is  advisable 
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that  foetid  air  should  not  be  permitted  to  get  into  it. 
Closets  above  "VV^jiere  closets  in  a  larsre  house  are  one  above  another,  and 

each  other.  ^  ^  ,  ' 

open  into  the  same  soil-pipe,  there  is  another  reason  for 
the  ventilation  of  the  soil-pipe,  and  in  such  cases  it  ought 
always  to  be  left  wide  open  at  the  top.  If  this  is  not  done, 
it  frequently  happens  that  when  the  lower  closet  is  used  the 
rush  of  water  down  the  soil-pipe  will  draw  much  of  the  water 
out  of  the  D  trap  and  perhaps  out  of  the  basin  of  the  upper 
closet.  This  will  also  happen  if  any  larger  body  of  water 
is  suddenly  turned  into  the  soil-pipe  of  a  house.  The 
wastes  of  baths  form  an  example  of  this  :  if  the  water  is 
discharged  suddenly  from  a  large  bath  into  a  soil-pipe  the 
same  thing  happens.  It  is  not  advisable  that  the  waste- 
pipes  of  baths  should  end  in  soil  pipes  ;  the  only  advantage 
is  the  washing  of  these  latter  by  the  water  ;  where  they 
do  so  end  it  is  absolutely  necessary  that  they  should  be  so 
small  that  the  water  can  only  run  in  a  small  stream.  This 
must  be  securely  trapped  with  a  strong  syphon  bend,  and 
(a  point  often  overlooked)  the  overflow  pipe  from  such  baths 
must  be  made  to  end  in  the  waste-pipe  above  this  syphon 
trap.  It  frequently  happens  that  this  precaution  is  not 
taken,  and  that  the  bath-room  of  a  house  in  consequence 
becomes  a  nuisance.  A  much  better  plan,  and  one  that  is 
to  be  recommended  for  the  wastes  of  baths  and  sinks  is, 
that  they  should,  like  those  of  cisterns,  not  be  connected 
with  the  soil  pipe  at  all,  but  that  their  water  should  get 
Sink-pipes,  into  the  house  sewer  in  another  way.  Sinks  should  be 
j^laced  on  the  outer  walls  of  houses,  so  that  their  discharge- 
pipes  may  be  carried  out  through  the  wall  into  the  yard  or 
area.  Where  a  sink  is  not  so  placed,  its  discharge-pipe  is 
frequently  made  to  descend  straight  into  the  sewer,  a  bell- 
Beii-traps.  trap  being  placed  on  the  top  of  it.  A  bell-trap  consists 
merely  of  an  inverted  cup  or  bell  attached  to  a  perforated 
plate.  The  plate  fits  into  a  place  cut  into  the  stone,  and 
the  inverted  bell  covers  the  mouth  of  the  discharge- pipe, 
its  rim  dipping  about  half  an  inch  into  a  little  water  con- 
tained in  a  groove  around  the  end  of  the  discharge-pipe. 
This  contrivance  is  one  of  the  most  dangerous  that  can  he 
imagined,  as  in  the  first  place  the  small  amount  of  water 
is  (if  the  trap  does  not  happen  to  be  used  frequently) 
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evaporated  and  a  free  passage  for  the  sewer  air  is  esta- 
blished into  the  house.  In  the  next  place,  the  soapsnds, 
&c.,  do  not  easily  run  through  the  perforated  plate,  the 
result  being  that  the  servant  takes  it  off,  bell  and  all,  to  allow 
the  water  to  run  off  the  sink.  Of  course  it  is  frequently 
left  off  perhaps  for  a  whole  night,  or  even  longer,  and  the 
sewer  directly  ventilated  into  the  house.  Cases  of  disease 
and  even  of  death  have  frequently  been  traced  to  this 
cause.  Bell  traps,  then,  ought  to  be  abolished,  whether 
inside  houses  or  in  the  yards.  Another  plan  is  to  make 
a  strong  syphon  bend  upon  the  discharge-pipe  of  the 
sink.  The  objections  to  this  plan  are  that  the  syphon  does 
not  hold  much  water  and  may  become  dry,  and  that  it  fre- 
quently gets  stopped  up.  Where  such  a  syphon  is  used, 
it  is,  therefore,  advisable  to  have  a  contrivance  for  opening 
into  it  at  the  lowest  part  of  the  bend  so  as  to  clean  it  out. 
The  best  plan,  whether  the  sink  pipe  can  be  carried  out- 
side or  not,  is  to  make  it  end  over  a  large  earthenware 
syphon  trap.  These  syphon  traps  hold  a  considerable 
quantity  of  water,  so  that  they  do  not  easily  get  dry.  They 
are  cleaned  with  the  greatest  facility,  being  large  enough 
to  admit  the  hand.  They  have  a  loose  top  of  earthenware 
with  four  or  five  holes  in  it,  and  their  advantage  is,  that 
if  this  top  is  taken  off  the  trap  itself  is  not  interfered 
with.  These  traps  are  now  constructed  with  a  hole  in  the 
side,  above  the  level  of  the  water,  so  that  a  sink-pipe  or  a 
waste  pipe  of  any  sort  can  be  made  to  end  in  them  below 
the  perforated  top,  and  yet  above  the  water  in  the  trap, 
and  this  is  how  such  wastes  should  be  made  to  end  if  the 
trap  is  inside  the  house,  and  how  they  may  be  made  to  end 
in  any  case.  In  this  way  the  water  is  discharged  by  the 
waste-pipe  independently  of  the  perforated  top  of  the  trap, 
which  may  at  any^^given  time  be  accidentally  stopped  up,  and 
so  a  flooding  of  the  basement  or  of  the  yard  is  prevented. 
D  traps  are  frequently  used  in  such  situations,  and  although 
far  superior  to  bell-traps,  in  that  they  cannot  easily  be 
tampered  with,  they  are,  in  our  opinion,  not  so  reliable  as 
these  large  earthenware  syphons,  for  they  only  contain  a 
comparatively  small  quantity  of  water,  and  they  are  easily 
stopped  up.    Or,  ordinary  dip- stone  traps,  which  are  fre- 
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quently  used  on  brick-drains  and  for  gullies,  may  be  placed 
in  yards  :  they  consist  of  a  rectangular  pit,  deeper  than  the 
invert  or  bottom  of  the  sewer  or  drain,  and  partially 
divided  into  two  parts  by  a  stone  placed  vertically,  which  is 
long  enough  to  dip  two  or  three  inches  into  the  water  and 
yet  leave  a  sufficient  interval  between  its  lower  edge  and 
the  bottom  of  the  pit.  The  half  of  the  pit  frpm  which  the 
drain  passes  is  covered  by  a  stone  slab  cemented  down, 
while  the  other  half  has  a  perforated  plate  or  stone  over  it. 
The  pit  requires  to  be  carefully  built  in  and  lined  with 
cement.  When  the  trap  is  placed  on  the  course  of  a  sewer 
or  drain,  the  bottom  should  be  curved  so  that  the  descent 
into  the  trap  is  abrupt  and  the  ascent  into  the  sewer  on  the 
other  side  of  the  dip-stone  easy ;  while  the  dip-stone  should 
not  be  vertical,  but  should  incline  in  the  direction  of  the 
flow  ;   thus  sediment  will  be  less  likely  to  remain  in 

Eain-water  the  trap.  Rain  water  pipes  should  as  a  rule  be  made 
to  end  on  the  surface  of  the  yard  or  area,  and  should  not 
descend  directly  into  the  sewer,  unless,  as  before  stated, 
they  are  specially  constructed  and  allowed  to  act  as  venti- 
lators to  the  sewer.  It  is  plain,  that  where  they  end  over 
the  surface  of  the  yard  they  may  be  conveniently  used 
for  the  discharge  of  the  wastes  of  cisterns,  &c.  Where 

Soil  pipe.  ii^Q  soil-pipe  passes  through  the  house  instead  of  outside  it, 
it  is  usual  to  trap  it  at  the  bottom  so  that  it  may  not  ventilate 
the  house  'sewer  through  the  house  ;  but  then  there  is  all  the 
greater  necessity  that  it  should  itself  be  ventilated  at  its 
highest  point  by  a  special  pipe,  and  the  house-sewer  will 
then  need  ventilating  separately.  The  best  plan  is  to 
carry  a  special  pipe  from  the  house-sewer  to  the  highest 
possible  point.    It  is  the  practice  in  some  towns  to  pro- 

Archime-      vide  the  toD  of  this  pipe  with  an  Archimedean  screw,  with 

dean  screws.  .  ^  .     ^  ^  ••-r-v-ni 

the  view  oi  creating  an  upward  current  m  it ;  I)rs.  rarkes 
and  Sanderson,  how'ever,  in  their  report  on  the  Sanitary 
arrangements  of  Liverpool,  state  that  they  do  not  find  that 
these  screws  make  any  difference  to  the  pressure  of  the  air 
in  the  sewers,  and  the  great  object  of  ventilating  pipes 
being  to  prevent  the  possibility  of  any  undue  pressure  of 
air  in  the  house-sewer,  it  is  plain  that  it  is  sufficient  to 
leave  -  them  open  at  the  top.    The  objection  to  using  the 
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ventilating  pipe  as  a  rain-water  pipe  or  vice  versa,  even  if 
in  the  latter  case  tlie  rain-water  pipe  is  specially  jointed 
for  tlie  purpose,  is,  that  during  heavy  storms,  when  there 
is  a  considerable  pressure  of  air  in  the  sewer,  the  pipe  no 
longer  acts  as  a  ventilator.  The  plan  is  then  to  allow  no  Conclusions 
pipe  either  inside  or  outside  the  house  to  be  connected  with  ^ 
the  sewer,  except  the  soil-pipe,  which  should  descend  out- 
side the  house  directly  into  it  and  should  be  wide  open  at 
the  top,  and  no  pipes  but  the  discharge  pipes  of  the  water- 
closets  themselves  should  be  allowed  to  be  connected  with 
the  soil-pipe,  while  neither  the  waste-pipes  of  cisterns,  sinks 
or  baths,  should,  if  it  can  be  avoided,  be  directly  connected 
with  any  part  of  the  water-closet  apparatus,  soil-pipe,  or 
sewer. 

The  more  freely  water-closets  communicate  with  the  ventilation 
open  air  the  better.  They  may  be  ventilated  in  an  infinite 
variety  of  ways,  but  the  principle  in  all  cases  must  be  the 
provision  of  two  openings  between  which  a  current  will  be 
established  in  one  direction  or  the  other.  If  possible,  there 
should  be  a  double  door  between  them  and  the  staircase  of 
the  house,  the  space  between  the  two  doors  being  venti- 
lated to  the  open  air.  The  best  form  of  window  for  a 
water-closet  is  one  that  swings  on  a  horizontal  axis  situated 
half-way  between  the  top  and  bottom.  M'Kinnell's  venti-  M'Kinneirs 
lator  is  a  very  useful  one  for  closets  which  have  nothing 
above  them,  and  its  action  is  accelerated  by  placing  the 
jet  of  gas  which  serves  as  a  light  at  night  beneath  the  exit 
shaft.  This  ventilator,  it  may  be  observed,  consists  of  two 
shafts — one  inside  the  other,  the  inside  one  rising  into  the 
open  air  to  a  higher  level  than  the  outside  one,  and  having 
at  its  lower  end  (that  is,  in  the  room)  a  broad  rim,  between 
which  and  the  ceiling  a  small  space  is  left,-  communicating, 
of  course,  with  the  interval  between  the  two  pipes,  so  that 
air  goes  into  the  closet  or  room  between  the  ceiling  and 
the  rim  of  the  inner  pipe,  while  air  escapes  by  the  inner 
pipe.  In  many  cases,  a  single  shaft  may  be  taken  either  shafts, 
up  through  the  roof  or  horizontally,  or  in  any  convenient 
direction,  out  into  the  open  air,  so  that  a  current  may  be 
established  between  the  window  and  such  shaft.  This 
shaft  must  be  protected  at  the  top  with  a  wire  gauze  to 


234 


MANUAL  OF  PUBLIC  MEDICINE 


Action  of. 


keep  out  the  birds,  and  it  may  have  pieces  of  wood  or  of 
zinc  fastened  to  its  sides  inside,  and  inclined  upwards  (in 
•  a  vertical  shaft)  so  as  to  form  receptacles  for  the  blacks, 
&c.,  that  would  otherwise  be  brought  into  the  closet. 
Divided  by  a  "Where  there  is  no  window,  this  shaft  may  be  divided  by  a 
partition,  in  which  case  a  current  of  air  will  pass  up  one 
side  of  it  and  down  the  other,  and  each  partition  may  have 
these  shelves  to  catch  the  blacks  placed  alternately  on  one 
side  and  the  other,  so  that  the  air  is  obliged  to  descend  in 
waves.  The  action  of  such  double  shafts  is  very  much 
promoted  by  making  the  two  divisions  end  at  different 
levels  in  the  open  air,  and  they  may  be  even  made  to  end 
at  different  places  in  the  closet  itself  by  prolonging  one  or 
other  of  them,  and  the  one  that  is  intended  to  act  as  an 
exit,  that  is  to  say,  the  one  that  is  made  to  end  externally 
at  a  higher  point  than  the  other — may  have  an  upward 
current  of  air  caused  in  it  by  placing  the  gas-jet  or  other 
light  below  it.  In  this  way,  closets  in  the  most  confined 
situations,  without  any  window  whatever,  may  be  venti- 
lated satisfactorily,  and  in  these  cases  it  is  sometimes  con- 
venient to  carry  the  small  leaden  pipe  which  ventilates  the 
container  out  through  the  exit  pipe  of  the  ventilating 
shaft,  of  course  making  it  end  at  some  distance  above  the 
latter.  The  shaft  itself  will  require  to  be  covered  over  by 
same  slanting  top  projecting  over  the  apertures  which  lead 
into  it,  so  that  rain  may  be  kept  out  of  it.  With  out-of- 
door  closets  it  is  a  very  good  plan  to  have  holes  bored 
along  the  top  of  the  door,,  or  even  to  have  a  piece  cut  off 
it  all  along  the  top  ;  but  with  in-door  closets  every  pre- 
caution should  be  taken  to  prevent  the  possibility  of  the 
introduction  of  air  into  the  staircase  from  the  closets.  Of 
course,  this  precaution  is  still  more  necessary  when  the 
closet  opens,  as  it  frequently  does,  into  a  room.  It  is  well, 
indeed,  to  have  springs  on  the  doors  of  closets,  to  keep 
them  always  shut,  and  draught-preventers  fastened  along 
the  posts  and  lintels  to  prevent  air  getting  from  the  closet 
into  the  house.  The  first  principle  of  the  ventilation  of  a 
water-closet  must  be  that  it  be  entirely  separate  from  that 
of  the  house. 

The- necessity  for  taking  these  precautions  is,  however, 
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of  course  less,  as  the  ventilation  of  the  closet  apparatus  and 
house-sewer  is  more  complete,  and,  in  a  perfectly  arranged 
water-closet,  there  is  very  little  necessity  for  them,  if  the  . 
pan  and  the  water  in  it  are  kept  always  clean. 

In  houses  where  many  people  are  gathered  together,  as 
model  lodging-houses,  for  example,  and  where  the  closets  Model  lodg- 
are  each  used  by  large  numbers  of  people,  they  should  be  ^^'^ 
placed  either  externally  to  the  building  itself,  being  con- 
nected with  it  by  passages  from  each  floor,  roofed,  but  not 
closed  in  at  the  sides,  or  they  must  be  placed  at  the  ends 
of  the  corridors,  so  as  to  project  from  the  main  building,  in 
order  that  a  cross  draught  may  be  established  by  having 
opposite  windows  in  the  corridor,  between  the  main  building 
and  the  water-closets.  It  is  necessary  that  someone  should 
be  appointed  to  attend  to  them,  or  it  will  be  nobody's 
business,  and  the  persons  using  them  may  be  required  to 
take  this  duty  in  turn. 

Urinals. 

Urinals  are  best  made  with  slabs  of  slate,  or  with  glazed  Urinais. 
stoneware,  but  however  they  are  constructed  they  will 
necessarily  become  a  nuisance,  unless  they  are  well  supplied 
with  water,  and  they  are  much  better  supplied  by  a  small 
amount  continuously,  than  by  an  occasional  flushing  with  a 
larger  one.    The  reason  that  they  become  foul  if  they  are  ' 
not  kept  constantly  clean,  is  that  the  urea  contained  in  the 
small  quantity  left  on  the  slab,  or  in  the  basin,  becomes 
changed  into  carbonate  of  ammonia,  thus  rendering  the  film 
of  liquid  alkaline,  the  result  being  that  the  phosphates  and 
lithates  are  no  longer  held  in  solution,  and  are  precipitated 
along  with  organic  matters  contained  in  the  urine.     These  Offensive 
latter  soon  putrefy,  giving  off"  an  odour,  which,  combined 
with  that  of  the  ammoniaeal  salt,  constitutes  the  ofiensive 
smell  of  urinals. 

In  public  places,  it  is  suf&cient  that  they  should  be  well 
trapped,  and  connected  with  a  ventilated  sewer.  In  houses 
their  discharge- pipe  should  be  trapped  in  some  way  or  other  Discharge- 
as  soon  as  possible,  as  the  pipe  itself  is  very  liable  to  be- 
come  lined  internally  by  an  offensive  deposit,  and  urinals 
that  have  even  a  small  length  of  pipe  communicating  freely 
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with  the  basin  are  sure  to  be  a  nuisance  for  this  reason  ;  and 
on  the  other  hand,  the  discharge-pipe  must  not  open  into 
any  pipe,  as  a  waste-pipe  or  sink-pipe,  communicating  with 
some  other  part  of  the  house,  or  an  offensive  smell  will  rise 
up  this  latter  pipe ;  the  discharge-pipe  in  question  may  be 
made  to  end  below  the  surface  of  the  water  in  the  D  trap 
of  a  closet,  or  in  a  ventilated  soil-pipe  or  sewer,  or  still 
better  in  the  open  air  over  a  trapped  grating. 

The  forms  of  urinals  are  almost  infinite  in  variety,  the 
most  cleanly,  especially  for  public  places,  being  those  which 
consist  essentially  of  a  trough  filled  with  water,  which  is 
continually  escaping  into  the  sewer,  and  being  re-supplied 
from  a  cistern. 

Disinfection.  A  little  crudo  carbolic  acid  is  sometimes  placed  in  the 
water  supplied  to  a  urinal  (a  practice  now  carried  out  at 
some  railway  stations),  and  other  disinfectants  may  be  used, 
provided  they  are  such  as  keep  up  an  acid  reaction.  Animal 
charcoal  is  also  sometimes  placed  in  urinals  with  the  view 
of  keeping  them  sweet. 

Drainage. 

It  has  been  long  known  that  upon  the  dryness  or  wetness 
of  the  soil  upon  which  habitations  are  built,  the  sanitary 
condition  of  a  population  to  a  great  extent  depends,  but  it 
is  only  within  the  last  few  years  that  it  has  been  ascertained 
by  the  researches  of  Dr.  Buchanan  on  the  results  of  sewer- 
age and  drainage  upon  the  health  of  certain  towns  (see 
Ninth  Report  of  the  Medical  Officer  of  the  Privy  Council) 
Phthisis.      that  one  of  the  great  causes  of  phthisis  in  a  population  is 
the  dampness  of  the  soil  upon  which  it  lives,  and  on  the 
other  hand  we  have  Dr.  Pettenkofer,  of  Munich,  asserting 
that  the  distribution  of  cholera  in  a  country  depends 
entirely  upon  certain  conditions  in  the  level  of  the  subsoil 
water.    In  all  towns  which  have  been  so  sewered  that 
their  sewers  act  also  as  drains,  and  are,  as  we  have  called 
Decrease      them,  '  drain  sewers,'  whereby  the  subsoil  water  of  the  town 
subsoil         has  been  lowered,  the  death-rate  from  phthisis  has  decreased, 
water.         sometimes  to  a  very  remarkable  extent ;  in  one  case,  that 
of  Salisbury,  the  decrease  having  been  as  much  as  fifty  per 
cent. :  while  in  other  towns  which  have  been  so  sewered 
with  impervious  pipes  throughout,  that  the  level  of  their 
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subsoil  water  has  not  been  lowered,  the  death-rate  from 
phthisis  has  not  decreased,  but,  on  the  contrary,  has  in 
some  cases  increased.  This  shows  us,  in  the  first  place,  otherwise 
that  brick  sewers  (the  invert  only  being  constructed  with 
cement)  do,  as  a  matter  of  fact,  act  as  drains,  and  do  lower 
the  level  of  the  subsoil  water  beneath  the  houses  ;  and,  in 
the  second  place,  that  where  pipes  are  used  for  mains  this 
result  is  not  effected,  so  that  wherever  pipes  are  used 
throughout  a  system  of  sewerage  it  is  absolutely  necessary  in 
the  majority  of  instances  that  drains  should  also  be  provided 
for  the  drying  of  the  subsoil.  It  has  indeed  been  proposed 
by  Mr.  Menzies  to  separate  in  all  cases  the  sewage,  properly 
so  called,  from  the  surface  waters.  He  proposes  to  have  a  Separate 
double  system,  consisting  of  impervious  sewers  to  carry  off 
the  refuse  water  and  excretal  matters  of  the  population, 
and  superficial  drains  to  carry  the  surface  waters  into  the 
nearest  water  course ;  but  this  plan  does  not  provide  for  the 
drying  of  the  subsoil,  and  although  it  is  advisable,  for 
several  reasons  we  need  not  discuss  here,  to  keep  as  much 
extraneous  water  as  possible  out  of  the  sewers  (reserving, 
however,  always  the  power  of  turning  it  into  them  if 
necessary),  yet  for  the  sake  of  this  we  must  not  sacrifice 
the  drainage  of  the  subsoil.  There  can  be  little  doubt  that, 
besides  phthisis,  other  diseases,  especially  scrofula  and  other 

diseases. 

rheumatism,  are  favoured  by  the  dampness  of  the  soil, 
although  according  to  Dr.  Buchanan's  researches,  no  such 
influence  was  noticed  upon  lung  diseases  (other  than 
consumption).  It  is  necessary  to  mention  that  Dr.  Petten- 
kofer  considers  that  the  spread  of  cholera  can  only  take 
place  in  localities  where  there  is  a  porous  subsoil,  contain- 
ing putrescent  organic  matters,  with  a  subsoil  water  which 
is  liable  to  fluctuations  of  level,  and  that  he  is  of  opinion 
that  enteric  fever  is  subject  to  similar  conditions.  This 
makes  the  drainage  of  the  subsoil  a  still  more  important 
consideration. 

jS'oTE. — Whatever  be  the  state  of  the  subsoil,  the  basement 
of  each  house  should  be  rendered  as  dry  as  possible  ;  there 
should  be  an  air  space  between  the  basement  floor  and  the 
ground,  which  should  be  ventilated  by  means  of  air  bricks 
in  the  walls ;  it  is  a  great  advantage  to  have  a  layer  of  con- 
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Crete  three  or  four  inclies  tMck  spread  over  the  ground 
beneath  the  house,  and  when  a  new  house  is  built  a  damp- 
proof  course  should  be  inserted  in  the  walls  near  to  the 
ground  to  prevent  the  rising  of  moisture  up  the  walls  ;  these 
latter  are  however  matters  upon  which  the  medical  officer 
has  at  present  only  the  power  to  tender  his  advice  ;  he  has, 
practically  speaking,  no  control  whatever  over  the  erection 
of  dwelling  houses. 

Outfall  Setvers  and  Treatment  of  Sewage. 

The  outlet  of  the  main  sewer  of  a  town,  called  the  '  outfall,' 
is  of  essential  importance  with  regard  to  the  health  of  a 
community ;  the  first  rule  about  it  is,  that  it  should  be 
Outfall  large  large  cnouffh  to  allow  all  the  sewao^e  which  can  ever  be 

and  free.  o  o  <->  ^ 

discharged  from  the  place  to  pass  easily  through  it ;  the 
next  point,  which  is  of  still  greater  importance,  is,  that  it 
should  be  perfectly  free.  In  many  instances,  especially  in 
towns  on  the  seaside,  or  at  the  mouths  of  tidal  rivers,  and 
in  other  cases,  the  outfall  is  so  low,  that  for  some  reason  or 
another,  sewage  is  blocked  up  in  the  main  sewers  at  certain 
times.  When  outlets  are  made  into  the  sea,  the  tide  rises 
into  them  and  backs  the  sewage  up  in  the  mains,  and  even 
occasionally  into  the  cellars  of  houses.  If,  as  is  usually  the 
case,  a  flap  be  placed  at  the  outfall,  then  the  sewage  during 
the  rise  of  the  tide  is  collected  in  the  outfall  and  main 
sewers,  and  the  gases  which  rise  from  it  pass  upwards  into 
If  not  free,    the  town.    The  Same  is  the  casc  when  scwcrs  empty  them- 

sewage  . 

backed  up.  sclvcs  into  rivcrs  below  the  water  line,  and  the  same,  too, 
is  frequently  the  case  when  the  outfall  is  into  a  tank,  out 
of  which  the  sewage  has  to  be  pumped  to  be  got  rid  of ; 
for  in  the  latter  case  the  pump  or  pumps  may  be  out  of 
order,  or  may  not  be  sufficiently  powerful  to  keep  the 
sewage  below  the  level  of  the  outfall,  when,  as  in  wet 
weather,  there  is  an  excessive  discharge.  In  all  these 
cases,  then,  the  freest  ventilation  of  the  main  sewer  in  the 
town  is  more  than  ever  necessary. 

Where  there  is  an  impediment  offered  to  the  escape  of 
sewage  from  the  mains,  the  sewering  of  towns  has  not  been 
accompanied  by  the  usual  diminution  of  the  death-rate 

Enteric  ^  / 

fever.  irom  cuteric  (typhoid)  fever,  or  there  has  even  been  an 
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increase  in  the  death-rate  from  this  disease,  especially  if  in 
addition  to  this  defect,  the  sewers  have  not  been  properly 
ventilated.  Thus,  at  Chelmsford  there  was  a  slight  increase 
in  the  death-rate  of  enteric  fever  after  the  execution  of  the 
sewerage  works,  and  also  an  appearance  of  diptheria  in  the 
town  ;  but  the  sewage  is  delivered  into  a  tank  by  an  out- 
fall sewer  which  enters  some  six  feet  below  ground ;  the  result 
being  that  it  occasionally  accumulates  in  the  main  sewers, 
although  precautions  are  taken  to  prevent  its  doing  so, 

and  is  even  forced  up  into  the  cellars.     At  Worthinsf,  instances  of 
\  .  .  ® '  faulty  out- 

there  was  a  very  considerable  increase  in  the  death-rate  fails. 

from  enteric  fever  after  the  sewerage  arrangements  were 
carried  out.  The  sewage  is  there  received  into  pumping 
works  in  a  similar  manner,  and,  moreover,  no  provision 
for  the  ventilation  of  the  mains  was  at  first  provided,  and  it 
was  observed  that  the  fever  especially  attacked  persons  living 
in  houses  high  up  in  the  town  which  had  the  most  direct  com- 
munication with  the  sewers,  and  that  it  subsided  as  soon  as 
proper  ventilation  of  the  main  sewers  was  provided.  It  is, 
then,  the  duty  of  the  medical  officer  to  point  out  the  danger 
that  arises  from  want  of  free  ventilation  of  the  sewers — and 
also  from  the  confinement  of  sewage  in  the  outfall  sewer  in 
either  of  the  ways  just  mentioned. 

The  outfall  of  most  towns  is  made  to  discharge  the  sewage 
either  into  the  sea  or  into  a  river,  and  thus  a  great  deal  of 
fertilisinaf  material  is  thrown  away.  It  is  not  our  purpose  Waste  of 
here  to  discuss  in  detail  the  difierent  methods  which  have 
been  proposed  for  utilising  the  valuable  matters  contained 
in  sewage — it  is,  however,  worth  while  to  mention  that 
the  annual  value  of  the  sewage  of  London  has  never  been 
estimated  at  less  than  a  million  sterling,  and  that  this  is  all 
thrown  away — but  it  is  with  the  results  of  this  method  of 
riddance  that  we  have  to  deal.  Where  sewage  is  turned 
into  the  sea  (provided  the  outfall  is  at  a  sufficient  distance  Discharged 
from  the  town,  and  that  currents  do  not  set  towards  the 
latter),  no  nuisance  is  likely  to  be  experienced,  but  when, 
as  in  many  cases,  the  sewage  is  discharged  close  to  the 
town,  or  over  the  beach  in  front  of  the  houses,  the  nuisance 
becomes  considerable,  and  the  danger  great.    Where,  on  into  rivers: 

.     T.    ,  ,  .  .  danger. 

the  other  hand,  sewage  is  discharged  into  rivers,  even  with 
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due  provision  to  prevent  backing  np  in  the  mains,  two  kinds 
of  danger  arise  : — the  one,  the  formation  of  banks  of  sewage- 
mnd  in  the  course  of  the  river,  which  help  to  block  up  its 
channel,  and  which,  when  left  high  and  dry  (as  in  the  case 
of  a  tidal  river),  give  out  pestilent  emanations ;  and  the 
other,  from  the  pollution  of  the  water  itself.  The  banks  so 
deposited,  in  the  case  of  tidal  rivers,  may  be  formed  above 
the  outfall  of  the  sewage,  and  this  is  the  case  in  the  Thames. 
A  report  issued  in  1867  showed  that  even  2,000  feet  above 
the  northern  outfall  a  considerable  depth  of  mud  had 
been  deposited,  which,  from  its  situation,  certainly  came 
from  the  sewage,  the  thickness,  in  some  places,  of  this  mud 
being  seven  feet ;  and,  since  1867,  there  is  evidence  to  show 
that  the  amount  of  it  in  certain  places  has  increased,  while 
experiments  on  this  head  leave  no  doubt  as  to  the  fact,  that 
the  tide  carries  up  the  suspended  matters  of  the  sewage  and 
deposits  them  considerably  above  the  point  at  which  they 
are  discharged  into  the  estuary.  It  is  therefore  plain,  that 
in  the  case  of  a  tidal  river,  the  outfall,  if  into  it  at  all,  must 
be  so  far  below  the  town  that  there  is  no  chance  of  the 
sewage  being  brought  back  into  the  town  again  by  the 
rising  tide.  But  the  next  point,  the  pollution  of  rivers  by 
their  admixture  with  town  sewage,  requires  more  careful 
attention.  The  danger,  of  course,  increases  the  smaller  the 
bulk  of  the  river  is  in  comparison  with  that  of  the  sewage. 
Small  rivers  may  be,  and  frequently  are,  converted  into  open 
sewers,  from  the  discharge  of  sewage  and  other  refuse 
matters  into  them,  and  although  it  is  difficult  to  determine 
the  effect  of  emanations  from  such  open  sewers  upon  the 
health  of  a  population,  on  account  of  the  numerous  other 
sources  of  disease  among  crowded  populations,  still  there 
can  be  no  doubt  that  the  effect  is  bad.  It  is,  however,  when 
we  come  to  consider  the  fact  that  most  towns  derive  their 
water-supply  in  the  present  day  from  the  rivers  upon  which 
they  stand,  that  the  importance  of  not  allowing  these  rivers 
to  be  polluted  comes  into  prominence,  and  when  the  medical 
officer  is  called  upon  to  advise  as  to  the  best  means  of 
dealing  with  the  refuse  matters  of  a  community,  although 
it  is  his  duty  to  advise  in  the  first  place  that  they  be  got 
rid  of  as  speedily  and  as  effectually  as  possible,  it  is  also  his 
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duty  to  insist  upon  tMs  being  done  without  detriment 
to  other  towns.    It  has  been  frequently  stated,  and  is  still 
maintained  by  many,  that  organic  matters  are  so  speedily 
oxidised  when  brought  in  contact  with  the  oxygen  dissolved  Oxidation 
in  river  water  that  they  are  destroyed,  or  rather  converted  '^"""^ 
into  innocuous  substances,  after  a  flow  of  a  comparatively 
short  distance.    There  can  be  no  doubt  that  such  is  the  case 
to  a  very  great  extent,  but  we  are  perfectly  sure  that  such  is 
not  the  case  to  the  extent  to  which  it  has  been  stated  to  be  so. 
It  is  impossible  for  us  to  be  satisfied  that  all  the  organic 
matters  in  sewage,  which  may  include  the  poisons  of  special 
diseases,  are  destroyed  in  a  river,  whatever  be  its  length. 
We  know,  from  Dr.  Frankland's  experiments,  that  the  re- 
moval of  such  organic  matters  in  this  way  is  much  slower  oniy  pro- 
and  much  less  perfect  than  is  generally  supposed,  and  the  ^eedssiowiy. 
conclusion  that  he  came  to  was,  that  '  there  is  no  river  in  the 
United  Kingdom  long  enough  to  effect  the  destruction  of 
sewage  by  oxidation.'    It  is  quite  clear  that  unless  we  were 
perfectly  sure  that  all  orgauic  matter  discharged  into  a  river 
in  this  way  was  perfectly  oxidised  after  a  short  flow,  we 
should  not  be  justified  in  recommending  water  which  had 
been  so  contaminated  to  be  used  as  a  supply  for  domestic 
purposes.     We  find,  from  Mr,  Simon's  report,  that  the 
cholera,  during  the  epidemics  of  London,  in  1848-49,  and  cholera  and 
1853-54,  was  most  prevalent  in  those  places  which  had  water, 
questionable  sources  of  water-supply,  and  that  the  death- 
rate  from  it  was  lowered  in  places  where  the  improved 
water-supply  was  secured.    There  can  be  no  doubt  what- 
ever, that  his  dictum,  '  it  ought  to  be  made  an  absolute 
condition  for  a  public  water-supply  that  it  should,  be  un- 
:  contaminable  by  -drainage,'  or,  as  we  should  say,  by  sewage, 
is  the  correct  guide  to  take.    It  is  obviously  absurd  to 
pollute  water  first  and  then  resort  to  filtration  and  other 
expedients  to  make  it  presumably  fit  for  drinking  afterwards, 
yet  this  is  what  is  continually  done,  and  there  is  one  instance 
of  a  town  which  turns  its  own  sewage  into  the  river  at  a 
particular  point,  and  derives  its  water-supply  from  the 
same  river  a  mile  lower  down. 

But  if  we  can  no  longer  allow  sewage  to  be  got  rid 
of  in  this  way,  accompanied  as  it  is  both  by  waste  and 
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danger  to  the  health  of  the  communities,  what  is  to  he 
recommended  as  the  best  plan  to  deal  with  it  ?  All  the 
attempts  to  prepare  a  solid  manure  out  of  it,  whether  by 
merely  straining  off  the  suspended  matters,  or  precipitating 
these  together  with  certain  of  the  dissolved  matters  by 
means  of  some  other  substances,  and  then  letting  the  so  far 
purified  water  into  a  stream,  have  only  to  be  mentioned  to 
be  condemned  as  inefficient  for  the  purpose,  from  both  the 
economical  and  sanitary  points  of  view.  By  them  the 
valuable  materials  are  not  and  cannot  be  utilised  (the  sus- 
pended matters  in  themselves  being  of  very  little  value,  and 
the  matters  which  can  be  precipitated  from  solution  being 
small  in  amount),  while  in  several  of  these  processes,  either 
valuable  materials  contained  in  the  substances  added  are  in 
part  lost,  or  worthless  materials  added  in  such  quantity  that 
the  manure,  such  as  it  is,  is  of  very  little  value  ;  and,  on  the 
other  hand,  the  water  that  is  allowed  to  run  into  the  river 
contains  by  far  the  greater  part  of  the  soluble  matters  of 
the  sewage,  and  is  certainly  not  freed  from  the  dangerous 
polluting  properties  that  the  sewage  originally  possessed. 

If  then  it  is  useless,  as  it  appears  to  be,  to  attempt  by 
chemical  or  mechanical  methods,  or  by  both  combined,  to 
render  sewage  sufficiently  pure  to  be  turned  into  water- 
courses which  are  afterwards  to  be  used  for  the  supply  of 
water  for  domestic  purposes,  the  only  thing  that  remains  is 
either  to  filter  it  through  some  large  mass  of  porous  ma- 
terial, or  to  turn  it  on  to  the  land  and  use  it  directly  as 
manure.  The  latter  method  has  been  employed  for  a  very 
considerable  time  at  various  places  with  tolerably  good 
results.  The  former  one  has  lately  come  prominently  into 
notice  through  the  experiments  of  Dr.  Frankland,  the  re- 
sults of  which  are  published  in  the  first  report  of  the 
Rivers'  Pollution  Commissioners  (1870).  The  results  of 
these  experiments  show  that  if  sewage  be  passed  down- 
wards through  filter  beds  of  sand  or  soil  of  various  kinds, 
the  process  being  conducted  intermittently,  it  is  satis- 
factorily purified.  It  was  moreover  found  that  the  nitro- 
gen which  existed  in  the  original  sewage,  either  in  organic 
matter  or  as  ammonia,  was  found  in  the  effluent  water  in 
the  form  of  nitrates  and  nitrites  ;  that  is  to  say,  that  oxi- 
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dation  took  place  during  the  passage  througli  the  filter. 
It  was  also  shown  that  the  process  of  upward  filtration 
through  the  same  materials  did  not  cause  such  purification. 
The  success,  then,  of  filtration  depends  upon  its  being 
downward  and  intermittent — that  is  to  say,  ample  time 
must  be  left  for  the  introduction  of  air  into  the  pores  of  the 
filtering  material  to  ensure  the  oxidation  of  the  organic 
matters  and  ammonia  contained  in  the  sewage.  This  plan 
has  been  applied  practically  on  a  large  scale  at  Merthyr 
Tydfil,  where  an  area  of  about  20  acres  has  been  laid  out  Practically 
in  square  beds  and  pipe-drained  at  a  depth  of  about  7  feet, 
so  as  to  be  used  as  a  filtering  bed.  It  consists  (according 
to  the  Fourth  Report  of  the  British  Association  Sewage 
Committee,  read  at  Brighton  in  1872)  '  of  a  deep  bed  of 
gravel  (probably  the  former  bed  of  the  River  Tafi",  which 
is  embanked  upon  the  east  side,  and  is  raised  above  the 
valley),  composed  of  rounded  pebble  of  the  old  red  sand- 
stone and  coal-measure  formations,  interspersed  with  some 
loam  and  beds  of  sand,  forming  an  extremely  porous  deposit, 

and  having  a  vegetable  mould  on  the  surface.'  '  The 

sewage  before  being  turned  on  to  the  filtering-bed  is  screened 
through  a  bed  of  slag,  which  arrests  the  coarser  matters. 
It  is  applied  to  the  land  intermittently,  for,  the  area  being 
divided  into  four  plots  or  beds,  it  is  turned  on  to  each  one 
for  six  hours  at  a  time,  leaving  an  interval  of  18  hours  for 
rest.  The  surface  land  was  cultivated  to  a  depth  of  from 
16  to  18  inches,  and  laid  up  in  ridges,  in  order  that  the 
sewage  might  run  down  the  furrows,  while  the  ridges  were 
planted  with  cabbages  and  other  vegetables.'  Thus,  it  will 
be  seen,  that,  in  this  case,  the  surface  of  the  filtering-bed  Surface  of 
has  been  turned  into  a  sewage-farm.  The  results  of  the  utilised, 
examinations  of  the  process,  as  carried  out  there,  made  by 
the  Rivers'  Pollution  Commissioners,  and  by  the  British 
Association  Committee,  have  been  very  satisfactory,  so  far 
as  the  purification  of  the  dilute  sewage  there  treated  is  con- 
cerned, and  this  is  all  that  can  be  expected  of  the  process  ; 
nevertheless,  the  fact  that  the  surface  of  filtering-beds 
may  be  planted  with  vegetables,  which  will  materially  assist 
in  the  purification  of  the  sewage,  is  a  very  important  one, 
and  shows,  that  although  it  cannot  be  said  that  this  is  a 
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Manure  not  procGSS  for  the  utilisation  of  tlie  manure,  yet  it  is  not  en- 
aii  wasted.  ^^^qIj  wasted.  The  British  Association  Committee  show, 
from  the  results  of  their  analyses,  that  the  effluent  water 
from  these  filters  contains,  chiefly  as  nitrates  and  nitrites,  the 
same  amount  of  nitrogen  that  the  original  sewage  had  in 
solution,  as  organic  nitrogen  and  ammonia,  so  that  the 
amount  retained  by  the  filtering-beds  and  by  the  crops  is 
approximately  equal  to  the  amount  contained  in  the  sus- 
pended matters  of  the  sewage.  They  also  state  that  during 
the  winter  the  purification  was  more  efficient  than  during  the 
summer,  but,  that  even  during  the  summer,  four-fifths  of  the 
nitrogen  in  the  effluent  water  was  in  the  form  of  nitrates  and 
Extension  of  nitrites.  It  is  clear,  then,  that  if  sewage  can  be  satisfactorily 
purified  by  being  passed  through  the  soil,  so  that  the  effluent 
water  is  sufficiently  pure  to  be  allowed  to  flow  into  water- 
courses, the  more  the  area  of  the  soil  is  extended  the  greater 
chance  will  there  be  of  more  perfect  purification.  But 
in  order  that  this  may  take  place,  it  is  obviously  essential 
that  the  sewage  should  pass  through  the  soil,  and  not 
merely  over  it,  and  it  is  also  plainly  as  essential  that  unless 
the  natural  drainage  of  the  land  be  quite  sufficient,  recourse 
must  be  had  to  artificial  drainage,  in  order  that  the  soil 
may  not  become  saturated  with  water ;  for  we  have  seen 
that  it  is  necessary  for  filter-beds  (and  irrigation  farms 
ought  to  be  nothing  more  nor  less  than  filter-beds  on  a  very 
large  scale)  to  be  aerated,  in  order  to  ensure  a  satisfactory 
Saturation  purification  of  the  effluent  water.  Many  farms  have,  how- 
prmcipie.  q^q^,  been  laid  out  upon  what  the  British  Association  Com-- 
mittee  call  '  the  saturation  principle.'  They  are  not  under- 
drained.  The  sewage  is  turned  on  to  the  land  at  the  highest 
point,  and  is  allowed  to  flow  downwards  by  gravitation  over 
the  surface,  which  it  can  only  do  as  soon  as  it  has  sufficiently 
saturated  to  a  certain  depth  the  soil  with  which  it  first  comes 
in  contact.  In  these  cases,  with  a  sufficiently  luxurious 
Essentially  vcgctation,  the  effluent  water  may  be  satisfactorily  purified, 
but  at  other  times,  and  especially  in  winter  when  growth 
is  at  a  minimum,  such  is  not  the  case,  and  the  effluent  water 
from  farms  constructed  on  this  principle  is  little  better  than 
diluted  sewage,  and,  indeed,  the  British  Association  in  their 
Third  Report  mention  an  instance  in  which  the  water  which 
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had  passed  over  one  field  was  actually  rendered  more  im- 
pure, as  regards  the  amount  of  organic  matter  and  total 
solid  constituents  it  contained,  by  passage  over  a  second 
field.  It  is  obvious  that,  by  this  saturation  plan,  the  prin- 
ciple of  filtration  through  aerated  soil  is  entirely  given  up. 
The  sewage-farm  is  converted,  for  the  time  being,  into  an 
area  saturated  with  foul  water,  reliance  being  placed  for  its 
purification  entirely  upon  the  amount  of  vegetable  growth. 
It  is  found  that  the  purification  eS'ected  where  sewage  is  Comparison 
passed  through  a  sufficient  depth  of  soil  into  drains,  as  at  plans.  ^ 
Breton's  farm,  near  Romford,  is  as  great  in  the  winter, 
without  the  aid  of  vegetation,  as  it  is  in  the  summer  with 
it.  On  the  other  hand,  it  has  been  satisfactorily  shown 
that  purification  is  only  very  partially  effected  in  winter, 
where  the  sewage  is  not  made  to  pass  through  the  soil. 
The  soil  must  then  be  porous,  and,  if  not  originally  so,  it 
must  be  made  so  by  the  aid  of  ashes,  &c.,  and,  as  the  Com- 
mittee before  mentioned  remark  in  their  Third  Report,  '  if  Necessity  of 
drainage  is  necessary  where  no  water  is  artificially  supplied 
to  the  soil,  it  cannot  be  ,  less  necessary  after  an  addition  to 
the  rainfall  of  100  or  200  per  cent.' 

But  a  great  deal  has  been  urged  against  the  general 
introduction  of  sewage  farms  from  a  sanitary  point  of  view, 
and  the  medical  officer  may  very  probably  be  required  to  Sanitary 
give  his  opinion  upon  the  advisability  of  treating  sewage  in 
this  manner.  It  is,  therefore,  well  that  we  should  examine 
a  little  into  the  evidence  on  this  head.  There  can  be  no 
doubt,  in  the  first  place,  that  if  sewage  farms  are  made 
into  marshes,  as  is  the  case  about  Milan,  and  as  is  also  the 
case  to  a  certain  extent  where  the  saturation  principle 
before  spoken  of  is  adopted,  the  endemic  diseases  peculiar 
to  marshy  places  may  be  expected  to  arise,  and  we  conse- 
quently find  it  reported  by  the  Sewage  Commissioners  that 
near  to  Milan  '  the  population  who  lived  in  the  midst  of  and 
close  upon  irrigated  lands  are  subject  to  the  same  diseases 
as  are  common  wherever  extensive  tracts  of  vegetation  are 
alternately  covered  with  water,  and  then  exposed,  when 
comparatively  dry,  to  the  action  of  the  atmosphere  under 
a  hot  sun.'  The  same  is  true,  as  we  all  know,  with  rice 
and  maize  plantations,  which  are  freely  irrigated  with 
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water,  and  it  has  nothing  whatever  to  do  with  the  water 
being  sewage  water ;  that  is  to  say,  it  occurs  equally,  so 
far  as  can  be  ascertained,  where  ordinary  river  water  is 
used  in  the  same  way.  These  marsh  diseases  are  strictly 
endemic,  and  do  not  extend  from  such  irrigated  meadows  to 
the  towns  near.  On  the  other  hand,  the  evidence  with 
regard  to  the  probability  of  the  spread  of  cholera,  enteric 
fever,  and  other  diseases,  the  poisons  of  which  are  known 
to  be  contained  in  human  excrement,  is  as  conclusive  as 
possible.  It  was  found  at  Milan  that  these  diseases  were 
not  one  whit  more  prevalent  on  the  irrigated  lands  than 
anywhere  else,  and  that  even  during  three  epidemics  of 
cholera  in  the  town  and  neighbourhood  no  case  occurred 
upon  the  irrigated  meadows ;  that  is  to  say  that  diseases 
that  we  should  expect  might  possibly  be  spread  abroad  by 
such  a  method  of  disposing  of  sewage  are  not  spread  in  this 
way  at  all.  Similar  evidence  can  be  produced  from  Edin- 
burgh and  from  other  places  where  irrigation  has  been 
practised  for  some  time,  and  often  not  in  so  satisfactory  a 
manner  as  could  be  wished.  It  is  clear,  however,  that  if  it 
be  so  carried  out,  either  by  too  much  sewage  being  turned 
on  to  the  land  for  too  long  a  time,  or  by  the  sewage  being 
allowed  to  flow  over  saturated  land,  as  is  too  often  done, 
the  effluent  water  is  but  little  better  than  sewage.  The 
noxious  organic  matters  contained  in  it  not  having  been 
oxidised,  danger  will  arise  when  such  water  is  admitted 
into  streams  from  which  supplies  of  drinking  water  are 
taken,  and  thus  we  find,  quite  recently,  that  some  cases 
of  enteric  fever  occurred  among  some  people  near 
ISTorthamptou,  who  drank  water  out  of  a  brook  that  had 
been  polluted  in  this  way  ;  but  Dr.  Buchanan  reported 
that  '  out  of  120  people  at  work  upon  the  sewage  farm 
itself  there  is  no  single  case  that  can  be  affirmed  to  be 
fever,  and  the  only  case  of  illness  that  can  be  heard  of  is  a 
case  of  diarrhoea  and,  he  adds,  '  there  is  nothing  to  tell 
of  mischief  done  by  the  sewage  farm  itself,  even  to  persons 
who  were  themselves  employed  on  the  farm  under  excep- 
tionally favourable  conditions  for  breathing  exhalations 
from  the  sewage.'  N^ow,  there  can  be  no  doubt  that  this 
ought  not  to  have  happened  at  all,  and  that  it  would  not 
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have  happened  had  the  sewage  all  passed  through  soil  Necessity  of 
before  being  turned  into  the  stream.  Of  course,  if  sewage 
containing  the  poison  of  enteric  fever  is  turned  into  a 
stream  and  people  drink  the  water  of  that  stream  after- 
wards, they  will  be  liable  to  get  enteric  fever,  and  for  this 
purpose  it  can  make  no  difference  whether  the  sewage  is 
turned  directly  into  the  stream  or  allowed  to  run  into  it  off 
saturated  land.  This  case,  it  is  hoped,  will  be  especially  ^^^^^ 
useful  in  preventing  the  establishment  of  irrigation  farms 
upon  a  false  and  dangerous  principle.  The  passage  of 
sewage  through  soil  seems  to  be  the  most  effectual  way  of 
destroying  the  poisons  of  such  diseases  contained  in  it ;  and 
it  cannot  be  doubted  that  drainage  improves  the  condition 
of  the  farm  from  an  agricultural  point  of  view.  Indeed,  in 
the  Fourth  Report  of  the  British  Association  Committee,  a 
case  is  given  in  which,  on  the  South  Farm  at  Tunbridge 
Wells,  '  a  field  of  beans  was  noticed,  one  portion  of  the  crop 
being  very  heavy  and  healthy-looking,  and  the  other  very 
poor  and  stunted.    On  inquiry,  it  was  ascertained  that  the  Advantage  . 

^  X      ./  '  ^01  drainage. 

whole  field  had  been  equally  sewaged,  but  that  the  portion 
where  the  crop  was  so  good  had  been  drained  four  feet  deep 
during  last  winter,  the  other  portion  beiog  left  undrained,'  so 
that  we  have  now  sufl&cient  evidence,  both  economical  and 
sanitary,  to  insist  that  sewage-farms  shall  be  constructed 
as  large  filter-beds.  The  nuisance,  if  any,  caused  in  the  im- 
mediate vicinity  of  these  farms  is  produced  entirely  by  the 
suspended  matters  in  the  sewage,  which  ought  to  be  Nuisance 
separated,  in  some  way  or  other,  before  the  latter  is  turned 
on  to  the  land.  This  is  usually  done  by  allowing  them  to 
deposit  in  settling-tanks,  which  tanks  also  serve  for  the  Tank 
storage  of  any  inordinate  supply  of  sewage  during  wet 
weather,  and  the  sludge  which  forms  at  the  bottom  of  these 
tanks,  together  with  the  crust  at  the  top,  may  cause  a  con- 
siderable nuisance,  especially  during  its  removal.  It  is 
desirable  that  this  sludge  should  be  de-odorised  by  the  Deodorisa- 
addition  to  the  sewage  itself  of  some  substance  which  will 
not  injuriously  affect  it  as  a  manure,  that  is  to  say,  if  the 
tanks  are  so  placed  that  anyone  is  likely  to  be  affected  by 
the  nuisance  caused  during  the  cleaning  of  them.  Some  one 
or  more  of  the  precipitation  processes  may,  perhaps,  be  found 
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to  answer  this  purpose  satisfactorily.  The  only  one  we 
need  mention,  is  one  that  only  professes  to  deal  with  these 
suspended  matters — that  invented  by  General  Scott,  which 
consists  in  the  addition  to  the  sewage  in  the  sewers  in  the 
town,  of  a  mixture  of  clay  and  lime.  The  result  is,  that 
the  sewage  is  de-odorised  while  in  the  sewers,  and  the 
precipitate  which  forms  in  the  tanks  contains  a  large  excess 
of  clay  and  lime,  with  sufficient  organic  matters  precipitated 
from  the  sewage  to  burn  itself  into  cement  when  placed  in 
a  kiln,  the  fire  under  it  being  merely  started  by  a  few  coals — 
the  process  causing  no  nuisance,  and  the  effluent  water 
passing  off  in  a  condition  eminently  fitted  to  be  applied  to 
the  land.  The  cement  prepared,  may  also  (General  Scott 
suggests)  be  u^ed  as  manure  for  land  which  requires  the 
use  of  lime,  containing,  as  it  does,  a  considerable  proportion 
of  phosphoric  acid.  In  other  places  it  may  be  used  as 
cement. 

It  has  been  also  stated,  in  the  first  place,  that  cattle  will 
not  eat  the  produce  grown  upon  sewage-farms — a  state- 
ment which  we  think  will  hardly  be  repeated ;  and  the  same 
may  be  said  of  the  allegation,  that  diseases  of  cattle,  such 
as  the  rinderpest,  and  the  foot  and  mouth  disease,  are  pro- 
pagated in  the  same  way.  Evidence  to  the  contrary  has 
been  produced,  but  it  is  not  our  place  to  discuss  it  here ;  a 
more  important  point  for  us,  is  the  suggestion  that  entozoic 
diseases  will  be  propagated  to  a  great  extent  directly  in 
cattle,  and  indirectly  in  men,  through  the  spread  of  sewage 
over  the  land,  by  means  of  sewage  irrigation.  The  original 
suggestion  of  Dr.  Cobbold,  that  the  Billiarzia  hasmatohia,  a 
parasite  common  in  certain  parts  of  Africa,  and  especially 
prevalent  in  the  summer  months,  can  be  introduced  and 
brought  into  this  country  in  such  a  manner,  we  may  dismiss 
at  once,  as  Dr.  Cobbold  himself  has  shown  that  the  embryos 
of  this  parasite  are  destroyed  in  a  very  short  time  in  im- 
pure water,  as  ascertained  by  experiments,  which,  he  says, 
as  regards  this  parasite,  at  any  rate, '  undoubtedly  appear  to 
favour  the  notion  that  little  harm  can  result  from  sewage 
distribution,  so  far  at  least  as  parasitism  is  concerned.' 
But  with  regard  to  parasites  to  which  we  know  that  herbi- 
vorous animals  are  subject  in  this  country,  the  question 
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becomes  a  more  serious  one,  the  suggestion  being,  that  the 
ova  of  these  parasites  contained  in  the  sewage  are  distributed 
on  to  the  land  and  eaten  by  the  cattle  with  their  food, 
undergo  a  stage  of  development  in  them,  and  a  still  further 
stage  in  the  human  subject  when  the  meat  of  such  cattle  is 
eaten  without  being  properly  cooked.  The  first  question 
which  naturally  arises  is,  what  facts  are  there  to  show  that 
such  diseases  have  been  propagated  in  this  way  ?  The  answer 
from  all  hands  being,  that  there  are  none.  Irrigation  has 
been  practised,  as  before  stated,  for  many  years  near  Edin- 
burgh, and  Professor  Christison  asserts  that  he  has  not 
been  able  to  trace  a  single  case  of  parasitic  disease  to  this 
source.  But  we  are  told  that  entozoic  diseases,  especially 
in  cattle,  are  not  usually  recognised  at  all,  and  that  if  they 
were  looked  for,  they  would,  no  doubt,  be  found.  The 
answer  to  this  is,  that  we  do  know  in  what  countries  entozoic 
diseases  are  particularly  prevalent,  and  that  if  any  such  re- 
sult had  taken  place  upon  any  sewage-farm  in  the  country 
it  would  undoubtedly  have  been  found  out  by  the  farmers,  or 
by  the  medical  practitioners  in  the  neighbourhood,  as  public 
attention  has  been  now  drawn  to  the  subject  for  several 
years.  But  more  than  this,  the  British  Association  Com- 
mittee instituted  two  kinds  of  experiments.  The  one  con- 
sisted in  examining  the  slime  and  mud  from  the  bottom  and 
sides  of  some  sewage-carriers  at  the  Earlswood  farm.  It 
was  found  that  although  these  matters  contained  a  consider- 
able amount  of  animal  life  there  were  no  ova  of  entozoa 
among  them.  As  Dr.  Cobbold  says,  '  the  flaky  vegetable 
tufts  collected  by  me  from  the  sides  of  the  furrows  occupied 
by  sewage-currents  consisted  chiefly  of  Batrachospermum 
monili/orme,  in  the  filaments  of  which  were  numerous  active 
free  nematodes,  but  no  ova  of  any  true  entozoon,'  and  more 
than  this,  the  carcase  of  an  ox,  which  had  been  fed  for  22 
months  upon  sewaged  produce  grown  at  Breton's  farm, 
was  examined  by  Dr.  Cobbold,  Professor  Marshall,  and  the 
writer,  in  the  presence  of  several  members  of  the  Committee, 
the  result  being,  that  no  trace  of  parasitic  disease  could  be 
found  in  any  part  of  the  body  by  the  most  careful  examin- 
ation. Dr.  Cobbold  also  points  out,  that  upon  these  farms 
there  is  a  remarkable  absence  of  those  molluscan  and  insect 
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forms  of  life  whioh  frequently  play  the  part  of  intermediary 
bearers  to  tlie  larvee  of  entozoa — a  very  important  point, 
as  if  these  creatures  are  killed,  or  driven  away,  by  the 
sewage,  it  is  plain  that  many  of  the  parasitic  diseases  can- 
not possibly  be  propagated  by  means  of  sewage-farms. 
Moreover,  we  have  evidence  to  show  that  certain  creatures, 
which  are  very  destructive  to  crops,  may  be  killed  by  irri- 
gating the  land  with  sewage.  Thus,  in  the  third  report  of 
the  British  Association  Committee,  we  are  told  that  a  crop 
of  American  oats  "  was  seriously  damaged,  and  in  danger  of 
being  destroyed  by  the  ravages  of  the  Oscinis  vastator,  one 
of  the  smallest  but  most  destructive  of  those  '  grubs '  and 
'wire  worms,'  which  at  times  cause  such  injury  to  cereal 
crops  in  this  country.  The  remedial  effects  of  sewage  irri- 
gation under  similar  circumstances  having  been  previously 
observed  elsewhere,  two  heavy  dressings  of  sewage  were 
applied  to  this  bed  during  two  successive  days,  the  result 
being  that  the  grubs  were  entirely  destroyed,  and  the 
greater  part  of  the  crop  was  saved.'  Whether  this  effect 
would  have  been  produced  by  clean  water,  as  well  as  by  the 
foul  water,  we  do  not  at  present  know.  Again  we  are  not 
sure  that  the  impregnated  ova  of  intestinal  worms  ever  get 
alive  on  to  the  sewage-farm ;  being  naturally  inhabitants  of 
acid  excretions,  they  are  turned  into  a  liquid  alkaline  from 
excess  of  ammoniacal  salts,  and  are  churned  about  in  it 
during  its  passage  along  sewers  for  a  considerable  distance  : 
a  great  proportion  of  them  is,  no  doubt,  deposited  with  the 
sludge  in  the  sewage-tanks  ;  and  such  as  do  get  on  to  the 
land,  if  the  sewage  is  made  to  pass  through  the  soil,  as  it 
ought  to  be,  are  carried  down  into  the  pores  of  the  soil,  and 
so  disposed  of.  There  is  no  need  that  cattle  should  graze 
on  sewaged  meadows,  although  they  do  so  with  avidity, 
and  no  evil  consequences  have  been  traced  to  this  procedure ; 
but  with  grass  cut  and  carried  to  the  stalls  it  is  hardly  pos- 
sible to  imagine  any  danger  arising.  Indeed,  if  human 
excrement  is  to  be  used  at  all  as  manure,  it  is  obviously 
better,  from  this  entozoal  point  of  view,  so  to  speak,  that  it 
should  be  distributed  on  the  ground  itself,  by  means  of 
water,  than  tbat  it  should  be  spread  abroad  over  meadow- 
land   after   the  fashion  in  which  farm-vard  manure  is 
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ordinarily  distributed.    But  even  taking  the  worst  point  of  Advantages 

T  .  J   •     •  n  'I'      T  f  J'OHi  worst 

View,  and  supposing  a  certain  increase  oi  parasitic  diseases  point  of 
from  the  use  of  sewage  in  this  way ;  is  not  this  an  evil 
which  would  be  far  more  than  counterbalanced  by  the 
enormous  gain  to  the  community,  especially  from  a  sanitary 
point  of  view,  which  is  acquired  by  the  removal  and  satis- 
factory purification  and  utilisation  of  their  most  offensive 
refuse  matters  ? 

Dust. 

Under  this  head  we  include  the  house  refuse  that  accumu- 
lates in  places  where  any  system  for  the  removal  of  excretal 
matters  other  than  the  midden  and  ash-pit  plan  is  at  work. 
This  refuse  consists  in  the  main  of  ashes  and  cinders,  but 
if  this  were  all  it  would  not  be  of  great  importance  from  a 
sanitary  point  of  view.  The  dust-bin  is,  however,  a  con-  J^"*^^*"^ 
venient  receptacle  for  all  kinds  of  refuse — vegetable  and  ' 
animal.  Everything  that  is  not  wanted  in  the  kitchen  is 
thrown  into  the  dust-bin,  and  so  these  receptacles  become 
a  source  of  nuisance.  This  might  be  altogether  prevented 
if  people  would  have  such  refuse  matters  as  are  likely  to 
produce  offence  burned. 

In  places  where  much  brick-making  is  going  on,  this  Value  of 
dust  is  valuable,  and  contractors  pay  for  the  privilege  of  variabief 
removing  it,  and  then  the  scavenging  is  well  done  ;  but  in 
places  wher-e,  as  in  London  at  present,  nothing  can  be  got 
for  the  dust,  and  the  contractor  has,  perhaps,  even  to  pay 
for  being  allowed  to  Lhoot  it  at  a  particular  place,  it  is 
plainly  to  his  interest  to  collect  as  little  as  he  can,  and  so 
the  scavenging  is,  as  a  rule,  very  inefficiently  performed, 
and  the  sanitary  authority  has  to  investigate  cases  of 
neglect  or  refusal  to  remove  the  dust  and  fine  the  contractor 
from  time  to  time  for  not  acting  up  to  the  provisions  of 
his  contract.  As  an  example  of  this  state  of  things,  we  may  instance  of 
take  the  case  of  the  parish  of  Islington,  with  about  27,000 
inhabited  houses.  For  the  removal  of  dust  from  June 
1866  to  June  1867,  the  vestry  received  from  contractors 
the  sumof  2,200^.,  and  from  June  1871  to  June  1872,  the 
vestry  paid  to  the  contractors  the  sum  of  4,05 7Z.  That  is 
to  say  that  from  the  fact  that  the  dust  had  become  worth- 
less the  loss  to  the  parish  for  1871-2  as  compared  with 
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1866-7  was  no  less  than  6,257Z.  A  plan  was  adopted 
which  it  would  be  well  to  adopt  in  all  similar  cases.  It  was 

'  D'  cards,  as  foUows  : — Cards  with  the  letter  '  D '  printed  on  one  side 
of  them,  and  directions  on  the  back,  were  sent  to  the 
inhabitants,  who  were  instructed  to  place  them  in  a  con- 
spicuous place  in  the  front  of  the  house — as  in  the  window 
of  the  ground  floor — whenever  they  wanted  their  dust 
removed,  and  the  contractors  were  held  liable  to  penalties  for 
not  removingthe  dust  from  houses  in  which  the  '  D  'had  been 
properly  exhibited  for  a  certain  number  of  days.  Another 
advantage  of  these  '  D's  '  was  that  the  sanitary  inspectors 
took  notice  of  such  of  them  as  happened  to  be  exhibited  in 
the  streets  through  which  they  passed,  and  reported  them 
daily.    This,  however,  not  being  found  to  be  sufficient,  a 

Inspector  special  inspector  of  dust  was  appointed,  in  addition  to  the 
three  sanitary  inspectors—at  first  temporarily  and  after- 
wards permanently ;  the  investigation  of  the  complaints 
about  the  non-removal  of  dust,  and  the  business  of  seeing 
that  the  contractors  carried  out  their  work  according  to 
the  contracts,  and  removed  at  the  earliest  opportunity  dust 
from  houses  about  which  they  received  special  orders, 
being  found  fully  sufficient  to  occupy  one  man's  time.  To 

Working  of  work  such  a  system  as  this  requires  a  regular  set  of  books 
and  very  careful  management.  On  a  complaint  being 
received  at  the  office  that  the  dust  requires  removing  from 
a  particular  house,  or  on  the  dust  inspector,  or  one  of  the 
sanitary  inspectors,  reporting  that  such  is  the  case,  an  entry 
is  made  with  the  date,  "and  at  the  end  of  the  day  a  list  of 
such  places  is  sent  to  the  contractor,  being  written  on  one 
half  of  a  leaf  of  a  book  kept  for  the  purpose.  Upon  the 
other  half  of  the  leaf  which  remains  in  the  book  is  written 
a  counterpart  of  this  list.  The  scavenger  is  then  bound  to 
remove  the  dust  from  these  houses  within  a  certain  short 
time — say  two  days — and  it  is  the  business  of  the  inspector 
to  report  when  this  is  done,  so  that  the  same  may  be  duly 
entered  and  the  contractor  fined,  if  it  be  thought  necessary, 
in  cases  of  neglect.    The  contractor  should  be  bound  to 

Public  dust    remove  the  dust  from  public  dust  bins  at  certain  intervals 

bm&.  — twice  a  week — and  to  clean  out  all  courts  and  alleys 

once  a  week,  and  this  without  a  special  notice,  a  general 
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one  given  once  for  all  being  sufficient.  There  may  also  be 
public  institutions,  about  which  there  is  a  general  notice 
given  for  removal  at  certain  stated  intervals,  and  it  is  a 
finable  offence  to  neglect  any  of  these  places.  He  is  also  JjfJ*jg^  ° 
bound  to  send  a  cart  or  carts  with  his  name  and  a  number 
upon  each  along  every  street  at  least  once  a  week ;  the 
men  in  charge  of  the  cart  being  required  to  cry  '  dust.' 

Like  all  receptacles  for  refuse  matters,  dust  bins  should 
be  as  small  as  possible,  so  that  no  large  collection  can 
accumulate  in  them ;  and  it  would  be  a  great  improve- 
ment if  they  were  done  away  with  altogether,  and  the 
dust,  &c,,  of  each  house  placed  outside  in  a  portable  re-  Portable 
ceptacle  of  some  sort  for  the  scavenger  to  remove  every  ^^''^p*^^^^^- 
morning.  The  Paris  plan  is  certainly  better  than  ours  in 
this  respect,  for  the  people,  late  at  night,  simply  shoot  their 
dust  into  the  street  in  front  of  their  houses.  It  is  well 
picked  over  during  the  night  by  the  chiffoniers^  and  is  all 
carried  away  early  in  the  morning  by  the  scavengers,  who 
are  bound  to  keep  the  streets  clear  of  it. 

The  value  of  dust  consists,  in  the  first  place,  of  articles  vaiue  and 
of  value  that  are  found  in  it,  and  have  got  there  acci-  of™us?^°^ 
dentally  ;  then  pickings  and  sortings  of  various  sorts,  such 
as  pieces  of  old  iron,  rags,  paper,  bones,  old  bottles,  &c. 
In  the  third  place,  what  is  termed  '  hard  core,'  which  is 
made  up  of  broken  china  and  earthenware,  together  with 
a  quantity  of  miscellaneous  refuse  which  has  no  special 
value.  This  is  used  for  the  making  of  roads.  Cinders, 
which  are  used  in  the  burning  of  bricks,  and  finer  ash  ;  and 
lastly,  '  soft  core,'  consisting  of  the  intestines  of  animals, 
and  all  kinds  of  animal  and  vegetable  refuse  matter. 

To  show  the  magnitude  of  this  work,  we  may  add  that  in  Magnitude 
the  parish  alluded  to,  from  June  1871  to  June  1872  the  con- 
tractors  were  required  in  writing  from  the  sanitary  office 
to  remove  the  dust  from  no  less  than  27,814  premises,  and 
out  of  these  orders  14,841  were  in  consequence  of  appli- 
cations from  parishioners. 

It  is  worth  while  noticing  here  that  it  has  been  decided  ciinkers  to 
that  'clinker,'  or  refuse  from  fuel  used  in  manufactures  asSr^'^ 
and  trades,  is  not  a  trade  refuse,  and  that  the  contractor 
is  bound  to  remove  it  as  dust. 
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The  upshot  of  all  this  is,  that  when  dust  is  valuable, 
nothing  is  easier  than  to  get  it  removed  satisfactorily  by 
contractors,  and  they  will  even  prosecute  persons  for  not 
giving  up  to  them  the  article  for  which  they  have  paid — 
for  using  it  on  their  gardens,  for  instance  ;  but  when  dust 
Difficulty      is  worthless,  and  especially  when  it  becomes  a  cost,  it  is, 
is  valueless,    practically  speaking,  impossible  to  get  it  properly  removed 
in  this  way,  and  the  sanitary  authority  will  do  well  to  take 
the  matter  into  its  own  hands,  and  employ  its  own  ser- 
vants to  remove  the  dust.    It  will  thus  be  done  cheaper 
and  more  effectually.     This  has  already  been  done  in 
certain  parishes  with  very  good  effect. 
Midden  The  midden  system  and  other  similar  plans  solve  the 

worse.  difficulty  by  mixing  the  ashes  with  the  excrement  and  re- 
moving them  both  together — that  is  to  say,  they  convert 
the  ash-pit  or  dust-hole  (which  is  bad  in  itself,  and  which 
we  wish  to  get  done  away  with)  into  a  midden  heap,  which 
is  ten  times  worse.  Such  a  plan  ought  not,  and  we  hope 
will  not,  be  long  tolerated  anywhere. 
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CHAPTER  ly. 


WATER  SUPPLY. 


Although  in  many  places  the  medical  officer  of  liealtli  will 
liave  nothing  to  do  with  the  sources  of  water  supply,  or 
rather  will  have  less  direct  control  over  this  than  over  any 
other  part  of  the  sanitary  arrangements  of  the  community, 
still  in  many  instances  it  will  be  his  duty  to  advise  the 
discontinuance  of  certain  supplies  or  the  adoption  of  new 
ones,  and  besides  this,  he  will  have  to  combat  the  various 
sources  of  pollution  to  which  water  is  exposed  when  it 
gets  into  the  town  and  into  the  houses. 

With  regard  to  the  sources  of  water,  a  few  general 
points  may  be  laid  down.  Rain  is  the  original  source  of 
all  water  supplies,  but  the  water  is  collected  in  very 
different  ways.  In  the  first  place,  wells  in  the  subsoil  of 
towns  ought  not  to  be  used  to  supply  water  for  drinking. 
Although  it  may  not  contain  a  large  amount  of  organic 
matter,  such  water  always  contains  the  results  of  the 
oxidation  of  organic  matter,  viz.,  nitrates  and  carbonates, 
and  may  at  certain  times,  and  perhaps  frequently,  become 
noxious  from  the  passage  into  it  of  unoxidised  putrescible 
organic  matters.  In  towns  where  there  are  midden  heaps 
and  cesspools,  this  caution  agaii^st  the  use  of  subsoil 
water  is  still  more  necessary,  as  these  often,  to  a  great 
extent,  supply  the  wells.  In  one  instance  which  came 
under  our  notice  during  the  investigation  of  an  outbreak 
of  enteric  (typhoid)  fever,  the  use  of  a  particular  pump  had 
been  pretty  generally  discontinued  by  the  neighbourhood 
because  the  water  became  green  and  offensive.  Shortly 
afterwards,  when  a  portion  of  the  wall  behind  the  pump 
fell  down,  it  was  discovered  that  a  midden  pit,  nearly  full 
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of  semi-liquid  excretal  and  other  filth,  was  just  on  the 
other  side  of  the  wall,  and,  in  fact,  directly  over  the  well 
from  which  the  pump  drew.  But  this  caution  is  also 
necessary  in  towns  that  are  sewered,  because  what  with  old 
brick  drains,  cesspools  not  yet  abolished,  sewers  faulty  in 
construction  or  accidentally  damaged,  leakages  of  gas,  and 
a  thousand  other  sources  of  impurity,  the  subsoil  waters 
of  a  large  town  cannot  be  sufficiently  pure  to  be  safely 
used  for  domestic  purposes. 

But  if,  instead  of  superficial  wells  (which  may  indeed 
go  to  a  considerable  depth  in  the  subsoil  without  the  cha- 
racter of  their  water  being  much  improved),  we  have  wells 
specially  constructed  so  as  to  keep  out  the  subsoil  water — 
that  is  to  say,  lined  with  masonry  constructed  in  cement, 
and  at  the  bottom  of  these  wells  borings  through  imper- 
vious strata  into  water-bearing  strata  beneath — the  cir- 
cumstances of  the  case  are  quite  altered.  These,  which 
are  known  as  'artesian  wells,'  often  afford  a  very  large 
supply  of  excellent  water,  which  rises  through  the  boring 
into  the  well,  and  either  overflows  or  has  to  be  pumped  out 
of  it.  This  water  is  derived  from  the  rainfall  of  districts 
at  some  distance,  where  the  outcrop  of  the  water-bearing 
stratum  tapped  appears — that  is  to  say,  where  this  stratum 
comes  to  the  surface  ;  the  water  percolating  through  the 
pervious  rock  is  confined  within  it  when  this  rock  is 
covered  by  an  impervious  stratum  of  clay.  It  is  the  water 
falling  on  the  outcrop  of  the  lower  green  sand  around  the 
London  basin  which  descends  beneath  the  Gault  clay, 
and  when  tapped  round  London  by  borings  which  pass 
through  this  latter  and  the  strata  above  it,  will  rise  in 
these  borings  to  a  height  which  depends,  of  course,  upon 
the  height  of  the  country  from  which  it  has  come.  In  the 
same  way  the  chalk  water  may  be  got  at,  and  is  got  at, 
by  borings  through  the  London  clay  into  the  chalk 
rocks  below  it. 

Such  waters  are  often  very  hard,  containing  a  large 
amount  of  carbonate  of  lime  dissolved  in  excess  of  car- 
bonic acid,  but  they  may  be  easily  softened  on  a  large 
scale  by  Clark's  process,  which  consists  in  the  addition  of 
sufficient  milk  of  lime  to  combine  with  the  carbonic  acid 
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dissolved  in  the  water ;  the  carbonate  of  lime  which  is 
formed  being  deposited,  together  with  that  formerly  held 
in  solution.  Thus  the  water  obtained  by  boring  into  the 
chalk  has  17  or  18  degrees  of  total  hardness  on  Clark's 
scale  ;  whereas,  after  the  application  of  this  process,  its 
hardness  is  only  2  or  3  degrees.  Similar  borings  have 
been  made  into  the  New  Red  Sandstone  in  various  parts  of  , 
the  country,  but  the  water  so  obtained  is  occasionally 
brackish,  as  there  are  large  deposits  of  rock  salt  in  this 
formation. 

A  method,  which  ought  to  be  resorted  to  more  than  it  is, 
for  obtaining  supplies  of  water,  is  that  of  collecting  it  from 
a  gathering  ground  at  some  distance  from  the  place  to  be  Gathering 
supplied,  in  a  large  impounding  reservoir  and  conveying  it 
to  the  town  from  this  by  pipes.  Its  quality  in  this  case 
will,  of  course,  depend  upon  that  of  the  water  of  the 
springs  and  streams  which  supply  the  reservoir,  and  this 
again  mainly  on  the  rocks  through  which  they  pass,  and 
on  the  nature  of  the  surface  of  the  gathering  ground.  It 
is  necessary  that  water,  which  is  to  be  used  for  drinking, 
should,  if  collected  even  at  some  distance  from  lai:ge  towns, 
be  made  to  percolate  through  soil  before  it  is  used.  Dr. 
Angus  Smith  tells  us  that  if  it  were  possible  to  collect  rain  Necessity  of 
from  the  clouds  in  large  quantities  it  would  not  be  pure  ^^^^'''^^^o"- 
enough  to  be  drunk  without  being  filtered  through  soil.  The 
primitive  and  metamorphic  rocks  afford  the  purest  sources 
of  water.  Compact  limestone  rocks  (as  the  mountain  comparison 
limestone)  also  afford  a  good  supply,  but  of  much  harder  sources, 
water.  The  same  may  be  said  of  many  looser  limestone 
and  sandstone  formations,  while  the  water  that  comes  from 
fissures  in  clays  often  contains  a  large  amount  of  organic 
matter,  and,  having  also  as  a  rule  a  high  degree  of  per- 
manent hardness  due  to  the  amount  of  sulphate  of  lime 
that  it  contains,  is  generally  unwholesome ;  as  a  matter  of 
course  water  derived  from  peaty  or  marshy  districts  con- 
tains a  large  amount  of  organic  matter,  and  is  very 
unwholesome. 

As  special  impurities  in  waters  derived  from  particular  Special 
strata,  we  may  mention,  in  the  first  place,  magnesian  salts  SagnesiS" 
— especially  the  sulphate,  chloride,  and  carbonate — which 
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are  found  in  waters  from  tlie  dolomite,  or  magnesian  lime- 
stone rocks,  or  from  serpentine  and  rocks  of  its  class,  and 
in  Italy  from  the  sub-Apennine  strata ;  and,  in  the  next 
Sulphate  of    place,  sulphate  of  lime,  which  is,  as  before  said,  contained 
1^"^®-  --^  water  coming  from  clays,  some  of  which,  as  the  London, 

Kimmeridge,  Oxford,  and  Lower  Lias  clays,  afford  con- 
t  siderable  quantities  of  it,  or  in  water  coming  from  localities 
where  there  are  large  deposits  of  gypsum,  as  at  Montmartre, 
near  Paris.  The  effects  of  the  habitual  use  of  water  con- 
taining- these  salts  will  be  mentioned  in  another  section. 

o 

This  plan  of  collections  from  gathering  grounds  is  a  variety 
of  one  that  has  been  long  used  in  the  East,  and  that  was 

Eomanpiau.  generally  practised  by  the  Romans.  They  simply  tapped 
natural  springs  at  a  sufS.cient  height  above  the  place  to  be 
supplied,  and  brought  the  water  in  admirably- constructed 
aqueducts  to  distributing  res3rvoirs  in  the  town. 

Now  we  come  to  the  method  far  too  generally  adopted, 

River  water,  whicli  is  that  of  taking  river  water  just  above  the  town 
but  often  below  other  towns — water  which  we  know  has 
been  polluted — filtering  it,  so  as  to  purify  it  to  a  certain 
extent,  and  distributing  it  to  the  houses.  It  is  only  in 
places  where  there  is  a  sufficiently  large  and  swift  stream 
that  has  not  been  previously  polluted,  that  this  plan  is 
defensible.  We  are  told  that  the  water  supplied  to  towns 
by  this  method,  is,  practically  speaking,  a  pure  drinking 

Wrong        water,  but  it  is  perfectly  obvious  that  the  plan  of  taking 

principle.  . 

water  which  we  know  has  been  polluted,  and  then 
attempting  to  purify  it,  is  radically  wrong  and  entirely  at 
variance  with  the  principle  laid  down  by  Mr,  Simon.  Since, 
however,  this  is  the  plan  so  frequently  adopted,  it  should 
be  insisted  on,  in  the  first  place,  that  the  water  be  filtered 
on  the  large  scale.    The  passage  of  impure  water  through 

Filtration,  filtering  bcds  of  gravel  and  sand  not  only  frees  it  from  sus- 
pended impurities,  but  also,  if  performed  intermittently 
(time  being  allowed  for  the  filtering  bed  to  become  aerated) 
converts  a  large  proportion  of  the  dissolved  organic  matters 

Reservoirs,  into  innocuous  substanccs.  Distributing  reservoirs,  no 
matter  how  the  water  is  supplied  to  them,  require  to  be 
covered  and  well  ventilated,  besides  being  very  frequently 
cleaned,  as  they  afford  the  first  opportunity  for  the  water 
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to  be  rendered  impure  in  tlie  town  itself:  their  overflow 
pipes  must  end  freely  in  the  open  air. 

Distribution. 

Water  may  be  distributed  to  the  houses  either  on  the  Two 
system  of  constant  service  or  on   that  of  intermittent  SstSbution. 
service.    In  the  former  case  the  mains  are  always  full,  and 
as  much  water  as  is  required  can  be  obtained  at  any  time 
in  the  houses.    In  the  latter  case  the  water  is  only  turned 
on  for  a  certain  time — say  a  few  hours  during  the  day — and 
so  it  has  to  be  stored  on  the  premises,  in  cisterns,  butts,  intermittent 
and  other  contrivances.    Of  the  two  systems  there  can  be  advantages! 
no  doubt  that  from  a  sanitary  point  of  view  the  constant 
system  is  far  the  best.    The  great  disadvantage  of  the 
system  usually  adopted — the  intermittent  system — is  that 
the  water  is  exposed  to  sources  of  impurity  in  the  cisterns 
and  other  receptacles  in  which  it  is  kept.  These  require  (of 
whatever  material  they  are  constructed)  to  be  very  fre- 
quently and  thoroughly  cleansed.    They  should  be  covered  service 
over,  and  those  best  constructed  are  of  slate  with  supply- 
pipes  of  wrought  iron,  for  Mr.  Rawlinson  tells  us  that 
*  wrought  iron  service-pipes  are  cheaper,  stronger,  and 
more  easily  fitted  than  service-pipes  of  lead.'    But  it  must 
be  added  that  leaden  pipes  and  cisterns  are  not  dangerous 
to  the  extent  that  is  generally  stated,  for  they  become  soon 
covered  with  a  coating  of  carbonate  and  oxide  of  lead, 
which  effectually  prevents  them  from  the  further  action  of 
the  water.    This  happens  even  with  soft  waters. 

We  have  already  stated  that  the  destination  of  the  waste  Waste  pipes 
pipe  of  the  drinking  water  cistern  is  one  of  the  most  important  ^  ^^"'^ 
points  to  be  looked  to  in  examining  the  sanitary  condition 
of  a  house.  With  the  system  of  constant  supply  there  is  no 
need  of  cisterns,  except  perhaps  for  the  supply  of  water 
closets.  The  water  is  drawn  from  taps  placed  on  the 
rising  mains,  and  there  should  be  one  for  each  storey  of 
the  house.  These  should  be  so  placed  tJiat  any  leakage 
from  them  would  cause  considerable  inconvenience  to  the 
inhabitants,  and  in  the  poorer  parts  of  towns,  the  taps  for 
this  reason  should  be  placed  inside  the  houses  and  not  out- 
side of  them.    By  these  means  and  with  proper  inspection 
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Less  waste 
with 
constant 
system. 


Quantity 
required. 


of  fittings  there  is  less  waste  of  water  with,  the  constant 
system  than  with  the  intermittent  system  of  supply.  Where 
greater  waste  has  been  found  to  take  place  with  the  constant 
system,  it  has  been  when  it  has  been  adopted  instead  of  the 
intermittent  system  with  the  same  pipes  and  fittings.  A 
difficulty  which  has  occasionally  arisen  with  the  constant 
system  is  that  the  supply  runs  short  in  the  upper  parts  of 
houses  at  a  high  level.  This  must  be  obviated  by  the  use 
of  high  level  cisterns  in  the  upper  storeys  of  these  houses. 
They  should  be  pj.'ovided  with  '  warning  pipes,'  ending  in 
the  open  air. 

With  regard  to  the  amount  to  be  supplied,  we  have 
chiefly  to  deal  with  the  smallest  quantity  that  can  be  con- 
sidered sufficient.  According  to  Professor  E-ankine  '  the 
supply  of  water  to  towns  ranges  in  extreme  cases  from 
about  2  gallons  to  600  gallons  per  inhabitant  per  day;'  and 
he  gives  the  following  table  as  containing  fair  estimates  of 
the  average  daily  consumption  : 


Gallons  per  Day. 

Least. 

Average. 

Greatest. 

Used  for  domestic  purposes 
Washing  streets,  extingtiishing  fires, ") 
supplying  fountains,  &e.        .  / 
Trades  and  Manufactures  , 

7 

3 
7 

10 

3 

7 

15 
3 
7 

Total  usefully  consumed 

Waste  under  careful  regulation,  say  . 

17 
2 

20 
2 

25 
21 

Total  demand  . 

19 

22 

27i 

Least 
amount. 


The  least  amount,  then,  that  should  be  allowed  is,  say  20 
gallons  a  day,  and  it  is  well  to  aim  at  a  more  copious 
supply,  especially  as  the  waste  is  ahnost  always  much 
greater  than  that  allowed  for  in  the  table.  We  may  add 
here  that  the  system  of  collecting  rain  water  from  the 
roofs  and  utilising  it  for  the  water  closets,  or  for  washing, 
ought  to  be  carried  out  much  more  fully  than  it  is,  and  - 
might  certainly  be  very  easily  adopted. 
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Effects  of  Impure  Water. 

SEVERAij  of  the  more  important  diseases  communicated  by  Hard  v.  soft 
the  use  of  impure  water  for  drinking  liave  been  already 
mentioned.    In  tbe  first  place,  tbere  can  be  little  doubt 
that  a  bard  water  is  less  wholesome,  generally  speaking, 
than  a  soft  one.    Besides  being  more  unwholesome,  it  oc- 
casions a  considerable  waste  of  soap — each  degree  of  hard- 
ness being  equivalent  to  the  waste  of  2J  ounces  of  soap  for 
every  100  gallons  of  water  used,  and  it  is  also  not  nearly 
so  advantageous  for  other  domestic  purposes,  as  making  Carbonate 
tea,  boiling  vegetables,  &c.    Perhaps  the  least  hurtful  ^^^^* 
mineral  substances  are  the  carbonates.    Dr.  Parkes  says  : 
'  Carbonate  of  lime,  when  not  exceeding  12  to  16  grains 
per  gallon,  is  not  usually  considered  unwholesome,  though 
it  remains  to  be  seen  whether  a  more  careful  inquiry  will 
not  indicate  some  effect  on  digestion  or  assimilation  to  be 
produced  by  the  constant  use  of  such  a  water.'    But  there  other  salts 
can  be  no  doubt,  and  there  is  no  difference  of  opinion  about 

'  ^  magnesiau 

the  fact  that  salts  which  cause  the  permanent  hardness  in  salts, 
water  are  injurious.  To  quote  Dr.  Parkes  again  ;  '  Symp- 
toms which  may  be  referred  to  the  convenient  term  dys- 
pepsia, and  which  consist  in  some  loss  of  appetite,  vague 
uneasiness  or  actual  pains  at  the  epigastrium,  and  slight 
nausea,  and  constipation,  with  occasional  diarrhoea,  are 
caused  by  water  containing  any  quantity  of  sulphate  of 
lime,  chloride  of  calcium,  and  the  magnesian  salts.' 

Besides  this,  there  is  considerable  evidence  to  show  that  Goitre  and 
the  habitual  drinking  of  hard  waters  containing  magnesian 
salts  is  the  cause  of  goitre  in  the  localities  where  it  is  pre- 
valent, a  disease  associated  in  many  places  with  the  fearful 
form  of  idiocy  known  as  cretinism.  (See '  Aitken's  Science 
and  Practice  of  Medicine,'  vol.  i.) 

As  a  rule,  then,  soft  waters  are  to  be  preferred  to  hard 
ones,  and  hard  water  should  be  softened,  as  far  as  it  can 
be  by  Clark's  process,  before  being  distributed ;  while  per- 
manently hard  water  should  be  avoided. 

Suspended  substances,  whether  mineral  or  organic,  are  suspended 
liable  to  produce  diarrhoea,  sometimes  of  a  severe  kind,  and 
the  mountain  dysentery  of  some  parts  of  India  has  been 


cretinism. 


substances. 


262 


MANUAL  OF  FUBLIC  MEBICim 


traced  to  the  use  of  water  containing  very  fine  particles  of 
mica  in  suspension.  Such  waters,  when  filtered,  may  be 
quite  fit  to  drink. 

Water  containing  dissolved  organic  matters  (especially 
of  animal  origin)  in  a  state  of  putrid  decomposition  is  liable 
to  produce  diarrhoea,  and  may,  in  certain  instances,  contain 
the  poison  of  special  diseases,  as  cholera,  enteric  fever,  and, 
in  hot  climates,  dysentery.  One  of  the  commonest  sources 
of  animal  impurity  in  water  is  the  absorption  of  decom- 
posing organic  matters  from  foul  air,  as  before  described. 
Water  containing  dissolved  vegetable  matters  does  not,  it 
is  said,  produce  diarrhoea,  but  it  frequently  comes  from 
marshy  districts,  and  has  then  been  accused  of  afibrding 
one  of  the  ways  in  which  intermittent  fever,  and,  in  tropi- 
cal climates  yellow  fever,  are  produced  ;  such  water  should 
always  be  avoided.  The  presence  of  more  than  a  small 
amount  of  nitrates  and  nitrites  in  water  raises  a  suspicion 
that  the  water  has  been  contaminated,  and  one  which  is 
strengthened  if  salts^  of  ammonia  and  chlorides  are  found 
in  excess  also  ;  but  the  mere  presence  of  nitrates  is  not  a 
sufficient  reason  for  the  condemnation  of  a  water  as  a  source 
of  supply  ;  it  should  only  induce  a  more  careful  search  after 
possible  sources  of  recent  contamination. 

Certain  waters,  especially  soft  waters,  and  more  particu- 
larly such  as  contain  nitrates  and  nitrites,  dissolve  enough 
lead  from  leaden  pipes  and  cisterns,  or  from  zinc  pipes  con- 
taining lead,  to  produce  toxic  effects  ;  it  is,  however,  certain 
that  it  is  very  rare  that  water  supplied  for  drinking  has 
any  such  effect  on  leaden  pipes  and  cisterns.  The  solution 
of  other  metals,  as  copper,  is  a  purely  accidental  occurrence.. 

It  remains  to  be  added  that  drinking  waters  afford  the 
means  for  the  introduction  into  the  body  of  certain  entozoa. 
The  ones  that  may  be  especially  mentioned  are  the  Ascaris 
Lumhricoides,  the  Bothriocephahis  Latus,  and  the  Oxiuris 
Vermicularis.  But  the  ova  and  embryos  of  these  creatures 
are  mostly  swallowed  when  some  manifestly  impure  water 
is  drunk,  in  which  cases  leeches,  tadpoles,  and  like  creatures 
may  be  swallowed.  Dr.  Parkes  states  that  '  in  a  march  of 
the  French  near  Oran,  in  Algiers,  more  than  400  men 
were  at  one  time  in  hospital  from  swallowing  leeches..* 
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The  embryos  of  tlie  common  tapeworms  (tcenice)  enter  the 
body  chiefly  by  means  of  the  food. 

Purification  of  Water. 
The  water  suppHed  to  a  collection  of  people  ought  not  to 
require  purification  ;  in  other  words,  water  should  be  got 
which  has  not  been  fouled ;  as  this  is,  however,  seldom  the 
case,  some  kind  of  purification  has  to  be  resorted  to.  In 
settling  tanks,  a  good  deal  of  the  suspended  matters  are 
deposited,  and  the  Romans  found  that  such  tanks  were 
necessary  even  with  the  spring  water  with  which  they 
supplied  their  towns.  For  river  water  slow  filtration 
through  beds  of  gravel  and  sand  must  be  resorted  to,  the 
result  being  not  only  the  separation  of  the  suspended  Filter  beds, 
matters,  but  the  oxidation  of  a  great  part  of  the  dissolved 
organic  matters.  Hard  waters  may  be  purified  to  a  con- 
siderable extent  by  Clark's  process,  as  already  mentioned. 

On  the  small  scale  water  may  be  rendered  purer  by 
filtration  through  animal  charcoal,  silicated  carbon,  or 
magnetic  carbide  filters,  which  may  be  placed  in  the  cis^ 
tern,  or  attached  to  the  delivery  pipe,  or  filled  by  hand. 
Boiling  also  afibrds  an  excellent  means  for  purifying  water, 
and  very  impure  waters  may  be  drunk  with  impunity  if 
previously  boiled,  especially  if  with  a  few  tea  leaves  so  as  Boiling, 
to  make  a  weak  decoction,  according  to  the  plan  practised, 
in  China ;  this  should  always  be  done  during  the  prevalence 
of  cholera  or  of  enteric  fever. 

Various  substances  have  been  proposed  to  be  added  to 
drinking  water  in  order  to  purify  it,  and  a  little  Condy's 
fluid  may  be  occasionally  used  with  advantage ;  but  it  is 
needless  to  enlarge  on  this  subject,  as  impure  supplies  must 
be  abandoned,  and  as  it  is  much  more  essential  to  see  that  Avoid  con- 
the  water  is  not  rendered  impure,  as  is  far  too  often  the 
case,  in  the  cistern ;  it  is  ridiculous  to  allow  the  water  to 
be  contaminated  first,  and  then  seek  to  purify  it  by  filters 
or  by  other  contrivances,  and  the  medical  ofl&cer  will 
chiefly  have  to  do  with  the  prevention  of  the  contamina- 
tion of  water,  whether  on  a  large  or  small  scale. 
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CHAPTER  V. 


EPIDEMIC  DISEASES. 


Two  classes. 


First  class 
fatal  to 
children. 


Apparent 
exception. 


Typhus  and 

relapsing 

fevers. 


Peacticallt  speaking,  the  diseases  under  this  head,  of 
which  the  medical  officer  will  take  cognizance,  may  be 
divided  into  two  classes  :  the  first  comprising  small  pox, 
scarlet  fever,  diphtheria,  typhus  and  relapsing  fevers,  and 
occasionally,  perhaps,  measles  and  whooping  cough;  and 
the  second  one,  cholera,  enteric  fever,  and  diarrhcea.  In 
the  first  class  the  most  important  point  in  the  consideration 
of  the  spread  of  the  disease  is  the  isolation  of  the  patient — 
all  these  diseases  being  highly  contagious  :  while,  with 
regard  to  those  of  the  second  class,  '  the  quality  of  infec- 
tiveness,'  as  Mr.  Simon  says  of  cholera,  '  belongs  particu- 
larly, if  not  exclusively,  to  the  matters  which  the  patient 
discharges  by  purging  and  vomiting  from  his  intestinal 
canal.' 

Diseases  of  the  first  class  especially  attack  children, 
although  they  may,  any  of  them,  attack  persons  of  any 
age,  and  the  number  of  deaths  of  children  from  them,  as 
compared  with  those  of  adults,  is  very  large  indeed,  with 
the  single  exception  of  small-pox.  This  exception  is, 
however,  only  an  apparent  one,  and  is  due  to  the  influence 
which  the  vaccination  of  infants  has  had  over  the  disease, 
for  small-pox,  although  attacking  adults  more  readily  than 
the  fevers  to  which  it  is  allied,  still  is,  apart  from  vacci- 
nation, more  fatal  to  children  than  to  adults.  Sixty-one 
per  cent,  of  all  unvaccinated  children  attacked  under  five 
years  of  age  died  during  the  late  epidemic,  as  against  less 
than  forty-one  per  cent,  of  unvaccinated  adults. 

Of  these  eminently  contagious  diseases,  typhus  and 
relapsmg  fevers  are  ^Dropagated  especially  in  places  where 
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tliere  is  want  of  air,  want  of  food,  and  want  of  cleanliness ; 
in  the  over-crowded,  ill-ventilated  sleeping-rooms,  in- 
habited by  badly  fed,  half-starved,  unwashed  people,  who 
breathe  over  and  over  again  air  saturated  with  fetid 
ciitaneons,  and  pulmonary  (not  to  mention  any  other) 
excretions.  Small-pox,  scarlet  fever,  and  the  remaining 
diseases  of  the  first  class  are  always  more  or  less  amongst 
us,  but  become  epidemic  at  certain  times  from  causes  with  Epidemics, 
which  we  are  not  acquainted.  When  we  see  a  disease  like 
small-pox,  which  is  never  totally  absent  from  among  the 
population,  suddenly  take  on  a  character  of  eminent  con- 
tagiousness, and  spread  like  wildfire  among  the  people,  as 
illustrated  hj  the  late  severe  epidemic,  it  is  plain  that  there  is 
either  some  factor  of  epidemicity,  which  may  have  something 
to  do  with  special  meteorological  or  electrical  conditions, 
but  about  which  we  know  absolutely  nothing,  or  that  the 
poison  of  the  disease  has  been  reintroduced  from  elsewhere 
with  somewhat  different  properties,  being  not  necessarily 
more  virulent  than  the  poison  of  the  preceding  epidemic 
which  has  spent  itself,  so  to  speak,  but  being  of  a  suffi- 
ciently different  character  to  flourish  in  a  population 
acclimatised,  as  it  were,  to  the  other  one.  The  propagation  Necessity  of 
of  these  diseases  is  aided  by  want  of  ventilation ;  scarlet 
fever,  for  instance,  always  spreads  most  in  houses  where 
there  are  no  windows  at  the  back.  This  fever  has  been 
known  to  travel  up  one  side  of  a  street  from  house  to 
house  until  it  came  to  a  cross  street,  that  is  to  say,  to  a, 
place  where  there  was  free  ventilation,  and  then  to  go  no 
further.  All  these  diseases  are  propagated  more  than  any- 
where else  at  schools,  and  during  epidemics  the  greatest  schools, 
precautions  ought  to  be  taken  in  sending  children  to 
schools,  especially  as  there  is  every  probability  that  some 
of  these  diseases,  if  not  all  of  them,  are  contagious  during 
the  period  of  incubation. 

With  measles  and  whooping  cough  the  medical  officer  Measles  and 
of  health  has,  generally  speaking,  little  to  do.    Disinfec-  ^^^"^ 
tion  is  not  usually  carried  out  after  them.    Where,  how- 
ever, this  is  undertaken,  it  should  be  carried  out  in  the 
manner  to  be  presently  described  for  the  other  contagious 
fevers.    These  diseases  often  cause  a  considerable  mortality 
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among  cliilclren  ;  not  directly  but  indirectly.  They  pre- 
dispose to  lung  diseases,  especially  bronchitis  and  pneumonia, 
of  wliicb.  the  children  die,  and  the  fatality  from  these 
diseases  accompanies  in  a  very  striking  manner  the  fluctu- 
ations of  the  mortality  from  diseases  of  the  respiratory 
organs.  They  are  diseases  which  are  commonly  looked 
upon  as  necessary  diseases  of  childhood ;  like  the  other 
diseases  of  the  same  class,  they  are  eminently  communicable 
by  means  of  infected  air  or  clothing,  and  in  the  case  of 
Generally  mcasles  by  means  of  the  contagious  discharges.  As  a 
attack?^  general  rule,  one  attack  protects  during  the  rest  of  life,  and 
the  same  is  true  of  the  other  diseases  of  this  class,  and 
also  of  enteric  fever ;  but  it  must  be  remembered  that 
there  are  exceptions  to  this  rule,  and  that  there  are  even 
persons  who  appear  to  be  especially  predisposed  to  diseases 
of  this  class.  Second  attacks  of  one  or  other  of  these 
diseases  are  not  very  uncommon,  and  third  attacks  are 
not  unknown.  As  in  the  majority  of  instances  a  person  is 
only  attacked  by  any  one  of  these  diseases  once  during 
life,  it  is  commonly  thought  a  good  thing  for  children  to 
take  measles  and  whooping  cough  and  have  done  with 
them,  though  as  no  one  is  bound  to  have  any  one  of  these 
diseases  during  his  life,  the  logic  of  this  theory  is  not  very 
clear. 

Prevention  of  the  S'pread  of  Epidemic  Diseases. — Disinfection. 
The  first  great  preventive  of  the  spread  of  these  diseases 

Fresh  air.  is  to  be  found  in  a  plentiful  supply  of  fresh  air.  It  is  at  any 
rate  plain  that  it  is  especially  necessary  during  the  preva- 
lence of  any  epidemic  disease  to  remove  from  the  vicinity  of 
habitations  all  those  refuse  matters  that  are  liable  to  produce 
an  impure  state  of  the  atmosphere  which  is  known  to  favour 
the  spread  of  these  diseases.  Infected  rooms  containing 
articles  of  clothing  of  various  sorts,  have  in  many  cases  to 

of  rwm?  &c  ^®  inliabited  almost  continuously,  and  then  it  is  necessary  to 
resort  to  some  special  plans  for  the  disinfection  of  such 
rooms  and  of  the  articles  they  contain.  We  do  not  propose 
here  to  enter  into  a  scientific  discussion  on  the  relative  value 
of  difierent  substances  for  this  purpose,  nor  to  adopt  any  one 
of  the  numerous  classifications  which  have  been  proposed  for 
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them,  but  simply  to  point  out  practical  methods  which  have 
succeeded  where  they  have  been  systematically  carried  out. 

In  the  first  place  persons  attacked  with  one  of  these  dis- 
eases (especially  with  a  disease  belonging  to  the  first  class), 
should  be  separated  as  completely  as  possible  from  other  isolation, 
persons,  and  especially  from  persons  who  have  not  already 
sufiered  from  the  same  disease,  and  sanitary  authorities  are 
empowered  by  the  37th  section  of  the  Sanitary  Act,  1866, 
to  provide  "  hospitals  or  temporary  places  for  the  reception 
of  the  sick."  The  sick  room  should  contain  as  few  articles 
as  possible.  It  should  be  kept  sweet  by  having  a  current  of 
air  passing  through  it,  and  this  may  generally  be  efiected 
by  keeping  up  a  small  fire  and  opening  a  window  a  little  at  J^^^^^gl^J^^ 
the  top,  care  being  taken  that  the  patient  is  not  exposed  to  room, 
a  draught.  The  room  selected  should  be  as  distinct  from 
the  rest  of  the  house  as  possible — that  is  to  say,  where  a 
room  can  be  selected  at  all — and  should  if  possible  not  be  a 
papered  room.  It  is  well  to  hang  a  sheet  over  the  doorway 
and  to  keep  this  moistened  with  carbolic  acid.  In  many 
cases  instead  of  opening  the  window  the  door  may  be  left 
open,  and  then  the  supply  of  air  for  the  sick  chamber  may 
be  forced  to  come  from  the  rest  of  the  house,  the  staircase 
into  which  the  room  opens  being  fi^eely  supplied  with  fresh 
air.  Carbolic  acid  in  solution  or  some  Macdougall's  powder,  Carbolic 
(carbolates  of  lime  and  magnesia)  may  be  sprinkled  about 
the  floor.  All  linen  that  has  been  used  by  the  patient  should 
be  at  once  placed  in  a  vessel  containing  water  mixed  with 
some  Condy's  fluid  or  carbolic  acid,  and  should  afterwards 
be  thoroughly  well  boiled.  All  the  excretions  from  the  Excretions 
body  of  the  patient  must  be  efi'ectually  disinfected.  Thus 
for  wiping  the  mouth  and  nose  rags  should  be  used  and  then, 
immediately  burnt.  In  cases  of  such  diseases  as  are  accom- 
panied with  skin  eruptions  (and  this  is  especially  applicable 
to  small-pox  and  scarlet  fever),  the  infection  of  the  air  and 
of  articles  of  clothing,  &c.  may  be  very  much  diminished  by 
rubbing  the  patient's  body  with  olive  oil,  which  may  advan-  Use  of  oil. 
tageously  be  impregnated  with  carbolic  acid.  This  is  not 
only  useful  from  the  point  of  view  we  are  now  considering 
but  is  a  relief  to  the  patient.  Vessels  used  for  receiving 
excretions  should  contain  a  small  quantity  of  some  powerful 
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disinfectant,  as  crude  carbolic  acid  or  a  solation  of  green 
vitriol  (tlie  proto- sulphate  of  iron — ferrous  sulphate),  or 
some  Burnett's  fluid.    This  applies  to  the  vessel  in  which 
the  expectorations  are  received  as  well  as  to  that  used  for 
the  excretions  from  the  bowels  and  kidneys.    It  is  impor- 
tant that  the  disinfectant  be  placed  in  the  vessel  before  it  is 
used.    All  glasses,  cups,  spoons,  &c.,  used  in  the  room  re- 
quire to  be  most  carefully  cleaned  before  being  used  by  other 
persons,  and  a  basin  of  water  containing  a  little  carbolic  acid, 
or  Condy's  fluid,  should  be  always  ready  for  the  attendants 
to  wash  their  hands  in  before  leaving  the  room.  Carbohc 
acid  soap  may  be  used  with  advantage.    Dresses  of  atten- 
dants should  be  made  of  some  glazed  material  which  will  allow 
as  little  dust  as  possible  to  adhere  to  it.    As  soon  as  the 
patient  is  considered  well,  whether  the  external  application 
of  water  has  been  resorted  to  by  the  medical  attendant  during 
the  course  of  the  disease,  or  not,  the  whole  surface  of 
the  body  should  be  well  washed,  carbolic  acid  soap  being 
used,  and  this  should  be  repeated  for  several  days  ;  but  even 
for  a  longer  period  all  contact  with  uninfected  persons 
should  (especially  in  the  case  of  diseases  accompanied  with 
skin  eruptions)  be  avoided  as  much  as  possible.    With  the 
foregoing  part  of  the  preventive  measures  to  be  adopted,  the 
medical  officer  of  health  has  unfortunately,  only  occasionally 
anything  to  do,  and  this  is  one  of  the  reasons  why,  when 
diseases  take  on  an  epidemic  form  they  spread  more  rapidly 
and  more  extensively  among  the  people  than  they  might  do 
if  sufficiently  careful  isolation  of  infected  persons  and  places 
were  generally  carried  out.    The  medical  officer  of  health 
under  the  present  regime  only  hears  of  the  deaths  that  have 
occurred  from  these  diseases,  and,  of  a  certain  number,  it  is 
to  be  feared  a  very  small  proportion,  of  the  cases  of  sickness 
from  them,  and  it  is  only  now  and  then  (except  during 
severe  epidemics)  that  he  is  able  to  get  patients  removed 
from  unsuitable  localities,  such  as  from  rooms  in  which 
several  persons  are  living,  to  the  permanent  or  temporary 
fever  hospital.    It  would  be  well  if  this  could  be  done  very 
much  more  frequently,  a  special  conveyance  being  provided 
by  the  sanitary  authority  for  the  purpose — (Sanitary  Act 
1866,  section  24).    It  may  here  be  remarked  that  it  is  the 
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duty  of  the  medical  officer  to  investigate  into  the  circum- 
stances under  wliicli persons  sufferingfrom  infectious  diseases 
are  allowed,  or  even  in  certain  cases  forced,  to  expose  them-  Exposm-e  in 
selves  in  tlie  public  streets  and  even  in  public  conveyances ;  places, 
being  sent  away,  as  frequently  happens  in  the  case  of  ser- 
vants, from  the  places  at  wbicb  tliey  have  contracted  the 
disease,  to  their  homes  at  a  considerable  distance — per- 
haps in  another  part  of  the  country — carrying  with  them 
the  infection,  and  spreading  it  abroad  along  the  whole  line 
of  their  route.  Such  cases  should  then  be  diligently  investi- 
gated and  the  offenders  (if  the  charge  can  be  brought  home 
to  them)  summoned  under  the  25th  section  of  the  Sanitary 
Act.  Of  course  if  the  persons  so  exposing  themselves  have 
been  warned  that  by  so  doing  they  are  committing  an  illegal 
act,  then  the  blame  rests  with  them. 

It  now  remains  for  us  to  describe  the  methods  to  be 
used  for  the  disinfection  of  the  house  or  room  and  the 
infected  articles  contained  in  it :  and  in  the  first  place  Formal 
as  to  the  formal  mode  of  procedure*  : — A  notice  must  ^^^^^^'^'^^^^^ 
be  given  by  the  inspector  of  nuisances  that  the  infected 
rooms,  &c.  are  to  be  disinfected  within  a  certain  time,  or  Certificate  of 

^     .     „  .       ,  .  T  a  medical 

forthwith.  It  is  formally  necessary  m  this  case  that  a  practitioner, 
certificate  be  obtained  from  a  legally  qualified  medical 
practitioner  stating  that  in  his  opinion  the  cleansing  and 
disinfecting  of  such  house  or  part  thereof  and  of  any  articles 
therein  likely  to  retain  infection  "would tend  to  prevent  or 
check  infectious  or  contagious  disease,"  and  it  is  of  course 
advisable  to  have  this  where  no  death  has  occurred,  as  in 
case  of  non-compliance  with  the  order  a  certificate  must  be 
produced  during  the  legal  proceedings  which  may  ensue. 
In  cases,  however,  where  death  has  been  certified,  it  is  plain 
that  the  medical  officer  has  sufficient  evidence  to  go  upon, 
and  then  such  certificate  need  not  be  made  out  unless  there 
is  any  likelihood  that  the  order  for  disinfection  will  not  be 
attended  to,  in  which  case  he  can  write  the  certificate  him- 
self.   When  the  notice  is  disregarded,  the  22nd  section 

^  Such  thorough  disinfection  should  be  insisted  on  in  all  cases  where 
a  room  has  been  occupied  even  for  a  short  time  by  a  person  suffering 
from  small-pox,  scarlet  fever  (including  rubeola)  or  typhus  fever,  even 
when  the  attack  has  been  a  mild  one;  no  distinction  should  be  drawn. 
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Non-com-  of  the  Sanitary  Act,  1866,  provides  as  follows : — "  If  the 
"See  ^^^^  person  to  whom  notice  is  so  given  fail  to  comply  therewith 
within  the  time  specified  in  the  notice,  he  shall  be  liable  to 
a  penalty  of  not  less  than  one  shilling  and  not  exceeding 
ten  shillings  for  every  day  during  which  he  continues  to 
make  default ;  and  the  Nuisance  Authority  shall  cause  such 
house  or  part  thereof  to  be  cleansed  and  disinfected,  and 
may  recover  the  expenses  incurred  from  the  owner  or  occu- 
pier in  default  in  a  summary  manner," — and  it  is  further 
Powers  of  provided  under  the  same  section  that  if  the  person  upon 
authority.  whom  the  noticc  has  been  served  be  unable  to  carry  out  the 
requirements,  the  Nuisance  Authority  may  do  so  at  its  own 
expense.  (Note. — It  is  a  strange  omission  in  this  section 
that  power  is  not  given  to  the  nuisance  authority  to  disin- 
fect infected  articles  of  clothing  &c.,  and  to  recover  the 
expense  of  so  doing  from  the  defaulter.  This  provision  is 
only  made  with  regard  to  the  "  house  or  part  thereof.") 
Entry  of  pre-  As  the  word  "  nuisancc  "  under  the  Nuisances  Removal 
Acts  includes  "  premises  in  such  a  state  as  to  be  injurious 
to  health,"  the  powers  of  entry  given  by  these  Acts  may 
be  enforced,  if  necessary,  where  the  Inspector  has  reason  to 
suppose  that  the  disinfection  has  not  been  carried  out  ac- 
cording to  the  notice  (for  it  is  well  that  the  notice  should 
be  accompanied  with  a  description  of  the  way  in  which 
satisfactory  disinfection  may  be  effected.) 
Dead  body.  ^  Where  death  has  occurred,  the  interior  of  the  cof&n  and 
the  body  itself  should  be  well  sprinkled  with  Macdougall's 
powder  or  with  a  solution  of  carbolic  acid,  and  the  lid 
firmly  screwed  down.  The  body  must  be  looked  upon  as 
infectious  and  should  be  buried  as  soon  as  possible ;  not 
only  so,  but  it  should  be  insisted  that  no  such  dead  body  be 
kept  in  a  room  where  persons  live  or  sleep,  and  the  27th 
section  of  the  Sanitary  Act  (1866),  which  provides  for 
removal  of  bodies  which  are  in  such  a  condition  as  to  be  a 
nuisance,  to  a  mortuary  (where  there  is  one),  should  be 
strictly  enforced. 

Disinfection      If  a  proper  placc  has  been  provided  under  the  23rd 
o  ^clothes,     ggction  of  the  Sanitary  Act  "  for  the  disinfection  of  woollen 
articles,  clothing,  or  bedding  which   have  become  in- 
fected," such  articles  should  be  sent  for  by  the  Sanitary 
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Inspector  and  disinfected.  This  is  usually  done  by  placing  Hot  air 
tliem  in  a  hot  air  chamber,  a  large  iron  box  which  can  be 
heated  by  means  of  a  furnace,  or  still  better  by  gas,  until 
the  temperature  of  the  air  in  it  is  raised  to  about  240° 
Fahrenheit.  The  articles  are  placed  on  shelves  or  rails 
inside  this  box  and  are  there  subjected  for  several  hours  to 
the  above  temperature,  when  they  may  be  considered  to  be 
sufficiently  disinfected.  It  is  well  however  that  all  articles 
which  have  been  much  soiled  by  infectious  discharges, 
especially  bedding,  should  be  burned,  and  where  this  is 
ordered  to  be  done  by  the  Sanitary  Authority,  in  the  case 
of  poor  persons,  such  articles  must  be  replaced  at  the 
public  expense.  Where  a  hot  air  disinfecting  chamber  has 
not  been  provided  by  the  Sanitary  Authority,  all  infected 
articles  which  can  be  boiled  should  be  boiled  in  water  (to  Boiling, 
which  some  disinfectant  may  be  added)  for  a  considerable 
time,  and  other  articles,  such  as  bedding,  &c.,  be  disinfected 
by  leaving  them  in  the  infected  room  (undoing  the  ticks 
and  spreading  about  the  contents  in  the  case  of  bedding 
and  mattresses)  during  the  carrying  out  of  the  process  em- 
ployed for  its  disinfection,  now  to  be  described. 

For  disinfecting  the  air  of  a  room,  and  to  a  certain  extent  Disinfection 
the  things  contained  in  it  and  the  walls,  it  is  necessary  that  ° 
some  gaseous   disinfectant  be  generated  in  considerable 
quantities  in  the  room,  and  kept  therein  for  a  certain  time. 
In  order  to  do  this  all  the  doors  but  one  must  be  tightly 
closed  and  the  crevices  pasted  over  with  brown  paper. 
Sulphurous  acid,  chlorine,  nitrous  acid,  and  similar  disin-  Sulphurous 
fectants  have  each  had  their  defenders,  but  there  is  no  doubt  ^°^^^* 
that  for  general  practical  purposes,  especially  on  a  large 
scale,  sulphurous  acid  as  generated  by  the  burning  of 
sulphur,  is  the  one  which  is  the  cheapest,  simplest,  and  most 
effectual.    The  immense  advantage  which  sulphur  possesses 
by  being  in  the  solid  form,  and  by  the  fact  that  it  is  not 
requisite  to  use  any  acid  with  it,  can  hardly  be  over-rated, 
and  the  ease  with  which  disinfection  by  sulphurous  acid  is 
managed  affords  another  excellent  reason  for  its  general 
adoption.    The  chimney  must  be  also  stopped  up,  either 
by  pushing  a  bag  up  it,  or  by  pasting  paper  over  the  fire- 
place.   One  or  more  iron  vessels  must  then  be  placed  in 
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the  room,  either  standing  on  tiles  on  the  floor,  or,  still 
better,  supported  over  buckets  of  water  by  means  of  stair 
rods,  or  pairs  of  tongs,  or  other  convenient  metal  rods. 
Common  roll  sulphur  broken  into  small  pieces  is  to  be 
placed  in  these,  in  the  proportion  of  about  one  pound  to 
every  500  cubic  feet  of  space,  and  then  lighted,  either  by 
moistening  it  with  alcohol  and  setting  fire  to  it  with  a 
match,  or  by  throwing  two  or  three  live  coals  npon  it  from 
a  shovel.  The  remaining  door  is  then  to  be  closed  and  the 
crevices  on  the  outside  pasted  over  with  brown  paper,  so 
that  the  room  is  as  completely  shut  up  as  possible.  The 
sulphur  burns  rapidly  with  the  oxygen  of  the  air  in  the 
room,  forming  sulphurous  acid  gas  in  large  quantities,  and 
there  is  a  considerable  amount  of  evidence  to  show  that  this 
gas  is  capable  of  destroying  the  poisons  of  infectious  diseases. 
The  room  should  be  left  closed  for  six  hours,  if  possible,  or 
even  longer.  It  should  not  be  left  shut  all  night  on  account 
of  the  possibility  of  accidents.  The  door  or  doors  should 
then  be  opened,  and  as  soon  as  it  is  possible  to  enter  the 
room  the  windows  should  be  unfastened  and  thrown  wide 
open. 

The  room  cannot  yet  be  considered  to  be  thoroughly  dis- 
infected. The  infectious  particles,  especially  from  such  of 
those  diseases  as  are  accompanied  with  skin  eruptions, 
settle  about  with  the  dust  in  different  parts  of  the  room  and 
especially  adhere  to  the  wall-paper,  and  there  are  plenty  of 
instances  of  paper-hangers  who,  having  proceeded  to 
pull  down  old  papers  from  the  walls  of  rooms  before  re- 
papering  them,  have  been  attacked  by  various  kinds  of 
infectious  diseases.  In  every  case  then  in  which  a  papered 
room  has  become  infected  it  must  be  considered  absolutely 
necessary,  after  it  has  been  fumigated  with  sulphur,  that 
the  paper  be  thoroughly  well  washed  with  a  solution  of 
crude  carbolic  acid  in  water  (some  recommend  chloralum 
for  this  purpose)  and  stripped  oS  the  walls  and  burnt : 
with  regard,  however,  to  varnished  papers,  which  can  be 
washed  without  being  injured,  the  case  is  different,  and 
they  may  be  treated  like  an  ordinary  painted  wall ;  that  is 
to  say,  thoroughly  well  washed  with  a  solution  of  carbohc 
acid :  they  need  not  be  stripped  off  the  walls.    Then  the 
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walls,  ceiling,  woodwork  of  tlie  floor,  and  articles  of 
furniture  must  be  tliorougUy  well  scrubbed  with  tbe  same 
solution  :  for  all  these  purposes  the  crude  carbolic  acid  is 
the  cheapest  as  well  as  the  most  effectual  disinfectant.  The 
ceiling^  and  walls  are  then  to  be  lime-whited,  and  the  room  Veiling  and 

,  '  ^  walls  ume- 

left  unoccupied  and  freely  open  to  the  external  air  for  whited. 
a  fortnight,  if  possible.  Very  frequently,  however,  the 
room  has  to  be  re-occupied  on  the  same  day.  Notwith- 
standing this  we  have  never  known  a  single  case  in  which 
fever  has  again  broken  out  in  a  room  which  has  been  so 
disinfected. 

Small-pox. — Vaccination. 

The  above  directions  hold  good  for  small-pox,  "  one  of 
the  most  infectious  of  diseases,"  as  well  as  for  the  other 
diseases  mentioned  :  but  in  its  case  we  have  what  we  have 
not  in  other  cases,  viz.,  an  almost  infallible  preventive.  As 
Mr.  Simon  says,  in  one  of  his  memoranda,  "  It  is  the 
neglect  of  vaccination  that  renders  the  occurrence  of  con-  Vaccination, 
siderable  epidemics  of  small-pox  possible ;  and  it  is  by 
vaccination  that  the  spread  of  small-pox  can  most  effectu- 
ally be  prevented  or  restrained."  And  again  in  another 
(No.  41)  :— 

Re-vaccination. — Memorandum  of  Privy  Council. 
"  By  vaccination  in  infancy,  if  thoroughly  well  performed 
and  successful,  most  people  are  completely  insured,  for  their 
whole  lifetime,  against  an  attack  of  small-pox  ;  and  in  the 
proportionately  few  cases  where  the  protection  is  less  com- 
plete, small-pox,  if  it  be  caught,  will,  in  consequence  of  the 
vaccination,  generally  be  so  mild  a  disease  as  not  to  threaten 
death  or  disfigurement.  If,  however,  the  vaccination  in 
early  life  have  been  but  imperfectly  performed,  or  have  -^^p^^^^^^^j^ 
from  any  other  cause  been  but  imperfectly  successful,  the 
protection  against  small-pox  is  much  less  satisfactory ; 
neither  lasting  so  long,  nor  while  it  lasts  being  nearly  so 
complete,  as  the  protection  which  first-rate  vaccination 
gives.  Hitherto,  unfortunately,  there  has  always  been  a 
very  large  quantity  of  imperfect  vaccination  ;  and  in  con- 
sequence the  population  always  contains  very  many  per- 
sons who,   though  nominally  vaccinated  and  believing 
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themselves  to  be  protected  against  small-pox,  are  really- 
liable  to  infection,  and  may  in  some  cases  contract  as 
severe  forms  of  small-pox  as  if  tbey  had  never  been  vacci- 
nated. Partly  because  of  the  existence  of  this  large  number 
of  imperfectly  vaccinated  persons,  and  partly  because  also 
even  the  best  infantine  vaccination  sometimes  in  process 
of  time  loses  more  or  less  of  its  effect,  it  is  advisable 
that  all  persons   who   have   been  vaccinated  in  infancy 

Necessity  of  should,  as  they  approach  adult  life,  undergo  ee-vaccination. 

tion.  Generally  speaking,  the  best  time  of  life  for  re-  vaccination 

is  about  the  time  when  growth  is  completing  itself,  say 
from  15  to  18  years  of  age ;  and  persons  in  that  period  of 
life  ought  not  to  delay  their  re- vaccination  till  times  when 
there  shall  be  special  alarm  of  small-pox.  In  proportion, 
however,  as  there  is  prevalence  of  small-pox  in  any  neigh- 
bourhood, or  as  individuals  are  from  personal  circumstances 
likely  to  meet  chances  of  infection,  the  age  of  15  need  not 
be  waited  for;  especially  not  by  young  persons  whose 
marks  of  previous  vaccination  are  unsatisfactory.  In  cir- 
cumstances of  special  dang.er,  everyone  past  childhood,  on 
whom  re-vaccination  has  not  before  been  successfully  per- 
formed, ouyht  without  delay  to  be  re-vaccinated. 

Does  not  re-       "  Re-vaccination,  once  properly  and  successfully  per- 

qnirerepeti-    ->  -,    ,  ,       '  \    ^  mi 

tion.  lormed,  does  not  appear  ever  to  require  repetition.    The  nurses 

and  other  servants  of  the  Small-Pox  Hospital,  when  they 
enter  the  service,  are  invariably  submitted  to  vaccination, 
which  in  their  case  generally  is  re- vaccination,  and  is  never 
afterwards  repeated  ;  and  so  perfect  is  the  protection,  that 
though  the  nurses  hve  in  the  closest  and  most  constant 
attendance  on  small-pox  patients  and  though  also  the  other 
servants  are  in  various  ways  exposed  to  special  chances  of 
infection,  the  resident  Surgeon  of  the  hospital,  during  his 
thirty-four  years  of  office  there,  has  never  known  small-pox 
affect  any  one  of  these  nurses  or  servants. 
Provision  for  "  Legal  provisions  for  re-vaccination  are  made  in  the  8th 
tionr"'^^'  Section  of  the  Vaccination  Act,  1867,  and  in  Section  IV.  of 
the  Regulations  which  the  Lords  of  the  Council  under 
authority  of  the  Act  issued  in  their  order  in  February  18th, 
1868.  Under  these  provisions,  re-vaccination  is  now  per- 
formed by  all  public  vaccinators  at  their  respective  vacci- 
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nating  stations ;  and,  so  far  as  is  not  inconsistent  witli  tlie 
more  imperative  claims  for  primary  vaccination,  amj  person 
wJio  ought  to  he  re-vaccinated  may,  on  applying  to  the 
public  station  of  the  district  in  which  he  resides,  obtain  re- 
vaccination  at  the  p>ublic  expense.''^ 

It  is  also  necessary  to  insert  in  full  the  "  Memorandum 
on  the  STEPS  specially  requisite  to  be  taken  by  Boards  of 
Guardians  under  the  Vaccination  Act,  1869,  in  towns  in 
which  SMALL-POX  is  epidemic. 

I. — Special  Instructions  to  Vaccination  Officers, 
"1.  At  times  when  small-pox  is  epidemic,  the  officer 
appointed  by  the  Guardians  to  see  that  the  provisions  of 
the  Vaccination  Act  are  duly  observed  should  give  his  first 
and  special  attention  to  the  particular  localities  in  which 
the  infection  exists. 

"  2.  In  order  that  for  this  purpose  he  may  have  the  earliest 
possible  information  of  the  occurrence  of  cases  of  the  dis- 
ease, the  Guardians  should  instruct  their  district  medical 
officers  to  give  him  immediate  notice  of  every  fresh  case  of  Notice  of 
small-pox  which  comes  under  their  treatment,  and  should 
also  instruct  the  registrars  of  deaths  to  forward  to  him 
notice  of  each  death  registered  from  small-pox  on  the  day 
on  which  it  is  registered.  For  convenience  of  transmitting 
such  notices,  each  district  medical  officer  and  registrar 
should  be  supplied  with  forms  duly  stamped  for  post ;  or 
with  post-cards  adapted  for  the  purpose.  Private  medical 
practitioners  should  also  be  invited  to  give  similar  infor- 
mation. 

"  3.  In  each  locality  in  which  the  infection  exists,  the  vaccination 
vaccination  officer  should  proceed  with  the  utmost  possible  children, 
dispatch  to  personally  ascertain  what  children  are  unpro- 
tected by  vaccination,  and  should  use  his  utmost  exertions 
to  obtain  the  prompt  vaccination  of  all  such  children. 
Generally  speaking,  he  must  be  guided  by  his  own  judg- 
ment and  by  his  knowledge  of  the  locality  as  to  the  manner 
in  which  his  inquiries  can  best  be  made ;  but  in  infected 
courts  or  alleys,  as  well  as  in  certain  kinds  of  streets, 
inquiries  from  house  to  house,  and,  in  tenemented  houses, 
from  room  to  room,  will  be  indispensable. 

T  2 
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Unvac-  "  4.  Where  any  child  is  found  illegally  unvaccinated  (be- 

Siiidren.  tween  the  ages  of  three  months  and  14  years)  the  vaccina- 
tion officer  should  give  a  notice  requiring  the  vaccination 
to  be  done  within  a  specified  time.  This  time,  when  there 
is  small-pox  in  the  house,  or  other  special  risk  of  exposure 
to  the  contagion,  should  not  exceed  24  hours ;  but  in  other 
cases  some  days,  not  exceeding  a  week,  may  be  allowed.  A 
second  visit  from  the  vaccination  officer  will,  of  course, 
afterwards  be  necessary,  in  order  to  see  that  his  notice  has- 
been  complied  with. 

"  With  regard  to  unvaccinated  children,  not  yet  three 
months  old,  who  may  be  in  infected  localities,  the  vaccina- 
tion officer  should  advise  the  parents  not  to  incur  the  un- 
necessary risk  of  waiting  for  the  child  to  complete  that  age 
before  having  its  vaccination  performed  ;  for  vaccination  is 
performed  with  perfect  safety  on  children  even  immediately 
after  birth.  In  no  house  in  which  there  is  small-pox  ought 
a  child,  however  young,  on  any  account  to  remain  unvacci- 
nated, unless  on  medical  examination  it  be  pronounced 
unfit  to  be  vaccinated. 
Be-yaccina-  "  5.  The  vaccination  officer  should  make  it  well  known  in 
infected  localities  that  the  public  vaccinator  is  at  liberty  to 
re- vaccinate  grown-up  and  young  persons  (not  under  12 
years  of  age)  who  have  not  before  been  successfully  re- 
vaccinated,  and  who  apply  to  him  for  that  purpose ;  and 
that  persons  not  vaccinated  since  childhood,  who  are  likely 
to  be  exposed  to  contagion,  ought  to  be  re- vaccinated 
without  delay.  Above  all,  this  is  necessary  for  persons 
whose  original  marks  of  vaccination  are  imperfect. 

"  6.  All  notices  given  and  representations  made  as  above, 
should  be  accompanied  with  information  of  the  provision 
for  public  vaccination  in  the  district.  If  any  case  requiring 
prompt  vaccination  by  the  public  vaccinator  cannot,  in  the 
judgment  of  the  vaccination  officer,  properly  be  taken  to 
the  station  or  residence  of  the  public  vaccinator,  the  vacci- 
nation officer  should  give  to  the  public  vaccinator  im- 
mediate information  of  the  case. 

"  7.  Besides  the  above- described  special  proceedings  in 
infected  localities,  every  means  should  be  taken,  generally 
throughout  the  Union  or  Parish,  to  ensure  that  the  infan- 
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tine  vaccination  is  as  complete  as  possible.  The  vaccination 
officer  shonld  make  frequent  examination  of  the  registrars' 
vaccination  books,  and  should  deal  with  each  default  which 
he  finds  as  speedily  as  possible  after  it  has  arisen. 

"  JI. — Special  arrangements  for  the  public  Vaccination  of 
cases  of  emerge7icy. 

"  1.  Besides  the  ordinary  attendances  for  the  performance  special  at- 
of  vaccination  at  the  appointed  station  in  each  vaccination  tendances, 
district,  special  attendances  should,  during  the  continuance 
of  the  epidemic,  be  given  at  a  fixed  hour  daily  for  the 
vaccination  of  cases  of  emergency. 

"  2,  Under  the  regulations  of  the  Privy  Council,  Guar- 
dians, where  small-pox  is  prevailing,  are  at  liberty,  without 
special  authorization,  to  order  such  exceptional  attend- 
ances. But  as  regards  the  place  where  the  special  daily 
attendance  should  be  given,  if,  in  the  case  of  any  district 
where  the  vaccinator's  surgery  or  residence  is  not  a  vacci- 
nation station,  the  Guardians  are  of  opinion  that  the  ordi- 
nary vaccinating  station  would  be  less  convenient  for  the 
special  purpose  than  such  surgery  or  residence  would  be, 
ithey  should  at  once  apply  to  the  Privy  Council  to  sanction, 
for  a  limited  time,  the  exceptional  use  of  the  surgerj  or 
residence. 

"  3.  The  special  provision  for  daily  attendance  is  designed  (,a,ses  of 
only  to  meet  cases  of  emergency  ;  and  all  other  cases  should  emergency, 
be  reserved  for  the  usual  vaccinating  day.  It  is  on  the 
latter  regular  attendance  at  the  station'  that  reliance  must 
be  placed,  not  only  to  maintain  the  usual  performance  of 
primary  vaccination  from  arm  to  arm,  but  also  to  furnish 
the  supply  of  lymph  required  for  cases  of  re- vaccination, 
and  for  use  in  the  special  attendances  ;  and  former  epide- 
mics of  small-pox  have  shown  that  to  attempt  at  such  times 
an  indiscriminate  daily  performance  of  vaccination  leads 
only  to  difficulties  and  disadvantages.  Adherence  to  sys- 
tematic arrangements  (with  exception  only  for  special 
icases)  is  indeed  of  the  utmost  consequence  at  such  periods  ; 
— first,  because  it  is  then  of  supreme  importance  that  each 
primary  vaccination  should  be  done  under  conditions  which 
Scarcely  admit  of  failure  ;  and  secondly,  because  without 
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■  .  system  it  is  not  possible  properly  to  meet  tlie  large  demands 

for  re-vaccination  wliicli  at  such,  times  are  sure  to  arise, 
and  wMch,  unless  under  very  particular  circumstances, 
must  always  be  reserved  for  tlie  weekly  vaccinating  day. 

"  III. — Isolation  of  the  sich,  and  disinfection. 

"  The  isolation  of  the  sick,  and  the  disinfection  of  infected 
houses  and  things,  are  very  important  means  of  checking 
the  spread  of  small-pox  ;  and  in  order  that  such  measures 
may  be  enforced,  the  Sanitary  Act,  1866,  besides' imposing 
penalties  on  the  exposure  of  infected  persons,  the  letting 
of  infected  houses,  the  sale,  &c.,  of  infected  things,  and 
other  acts  similarly  dangerous  to  the  public  health,  gives 
in  §§  22-24,  26-28,  very  important  powers  to  nuisance 
authorities.  As  the  nuisance  authority  is  in  most  towns  a 
separate  body  from  the  Board  of  Guardians,  it  is  not  pro- 
posed in  this  memorandum  to  give  any  advice  as  to  the  way 
in  which  these  powers  can  best  be  exercised  ;  but,  so  far  as 
the  destitute  classes  are  concerned.  Boards  of  Guardians,  as 
poor  law  authorities,  have  through  their  officers  opportuni- 
ties of  securing  disinfection  and  the  isolation  of  the  sick,  of 
which  full  use  should  be  made  during  an  epidemic  of 
small-pox." 

Whether  the  Medical  Officer  of  Health  be  required  to 
act  as  vaccination  inspector  or  not  he  ought  to  make  himself 
acquainted  with  all  that  has  to  do  with  the  prevention  of 
small-pox  as  well  as  of  other  diseases,  as  he  is  required  to 
advise  on  all  such  matters. 

Few  are  hardy  enough  to  deny  that  vaccinated  people 
are  far  less  subject  to  attacks  of  small-pox  than  unvaccinated 
ones,  or  that  a  greater  proportion  of  the  latter  die  if 
attacked  by  that  disease,  but  it  is  not  sufficiently  generally 
known  that  re-vaccination  is  in  most  cases  essential  and  is 
a  far  more  absolate  preventive  than  an  attack  of  small-pox 
itself  is ;  for  whereas  there  are  many  cases  of  second  and 
some  of  third  attacks  of  small-pox,  showing  that  some  per- 
sons  are  extraordinarily  susceptible  to  the  disease,  and 
Smaii-pox     whereas  the  second  attacks  are  frequently  worse  than  the 
^fter  re-vac-  first  and  may  kill  the  patient,  cases  of  small-pox  after  re- 
very  rare,     vaccination  are  very  rare  indeed,  and  so  far  as  we  can  ascer- 
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tain  always  very  mild  ones :  at  any  rate  this  mucli  is 
certain,  that  a  person  who  has  been  well  re-vaccinated  is 
far  less  likely  to  die  from  the  small-pox  than  one  who  has 
already  had  the  disease. 

As  we  have  elsewhere  pointed  out,  the  results  of  the  Change  of 
late  epidemic  show  us  that  the  compulsory  vaccination  of  smaii-pox. 
infants  has  changed  entirely  the  aspect  of  small-pox  among 
us:  the  infectious  diseases  akin  to  it,  as  scarlet  fever, 
measles,  diphtheria,  and  whooping  cough,  are  far  more  fatal 
to  children  than  to  adults  ;  small- pox  stands  alone  among 
them  (enteric  fever  being  excluded  for  many  obvious 
reasons)  in  being  at  present  more  fatal  to  adults  than  to 
children ;  but  if  we  consider  only  its  fatality  among  itn~ 
vaccinated  people  we  find  that  it  is,  like  the  other  diseases 
above  mentioned,  more  fatal  to  children  than  to  adults. 
Dr.  Guy  describes  it  as  "  a  disease  always  specially  greedy 
of  the  blood  of  children." 

In  short,  to  quote  from  a  report  already  mentioned  ("  On 
the  sanitary  condition  of  the  parish  of  St.  Mary,  Islington, 
during  the  year  1871  ")  : — 

"  We  should  be  led  to  think  it  likely  that  for  some  reason 
or  another,  fewer,  far  fewer  children  died  of  small-pox  than 
ought  by  analogy  to  die,  or  that  it  was  a  disease  which 
was  more  fatal  later  in  Hfe  and  especially  between  the  ages 
of  twenty  and  forty.  Now  there  is  no  doubt  that  it  is  a  Less  fatal  to 
disease  that  spares  no  age  and  therein  differs  in  degree  at  now.^^^ 
any  rate  from  the  other  fevers  just  mentioned,  but  from  the 
vaccination  statistics  we  are  warranted  in  concluding  that 
the  comparatively  small  mortality  among  children  is  due  to 
the  effect  of  vaccination,  and  that  the  large  number  of  deaths 
between  20  and  40  points  to  the  necessity  of  re-vaccination 
at  some  earlier  period,  preferably  between  10  and  15  years 
of  age,  as  that  is  the  period  when  least  deaths  occur,  in 
other  words  the  deaths  which  might  have  been  prevented  by 
re-vaccination  begin  to  be  more  numerous  after  that  period 
is  passed. 

"  Unvaccinated  children  under  one  year  old  scarcely  ever 
recover  from  small-pox  :  of  unvaccinated  children  under  5 
years  of  age  admitted  to  various  hospitals  during  the  late 
epidemic  61*15  per  cent,  died,  while  of  the  vaccinated  only 
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19'48  per  cent,  died  ;  of  unvaccinated  persons  of  all  ages 
44"8  per  cent,  died,  of  vaccinated  10"15  ;  this  shows  ns  that 
like  the  other  contagions  fevers,  small-pox  is,  a^art  from 
vaccination,  more  fatal  to  children  than  to  adults  ;  or  to  put 
it  still  more  obviously,  out  of  708  unvaccinated  children 
under  5  years  of  age,  433  died,  or  61"15  per  cent.,  while  out 
of  2,926  unvaccinated  persons  of  all  ages  over  5  years, 
1,195  died,  or  40*84  per  cent.  The  above  facts  I  have 
gathered  from  the  Report  of  a  Committee  of  the  Managers 
of  the  Metropolitan  Asylum  District,  which  has  just  been 
issued :  now  I  also  find  there  some  very  interesting 
Inefficient     statistics  showing  the  efiect  of  inefficient  vaccination  ; 

vaccination.  •      i    i  j_i  j_  ti  •    t  in 

among  vaccmated  persons  the  mortality  varied  gradually 
from  5"5  per  cent,  among  those  who  had  5  or  more  vaccina- 
tion marks,  to  15*2  per  cent,  among  those  who  had  only  one 
mark,  showing  conclusively  the  desirability  of  vaccination 
being  so  effectively  performed  as  to  produce  several  per- 
manent cicatrices.  Another  very  interesting  fact  related  in 
the  report  is,  that  of  upwards  of  14,800  cases  received  into 
the  hospitals  only  four  presented  proofs  of  having  been  re- 
vaccinated." 
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CHAPTER  VI. 

OVEECEOWDTNG. — YeNTILATIOJ^. 

It  is  provided  by  the  19tli  section  of  the  Sanitary  Act, 
1866,  that  the  word  "nuisances"  under  the  Nuisances 
Removal  Act  shall  include  "  any  house  or  part  of  a  house 
so  overcrowded  as  to  be  dangerous  or  prejudicial  to  the  overcrowd- 
health  of  the  inmates,"  and  by  the  35th  section  the  ^ance/''''" 
nuisance  authority  is  empowered  to  make  sanitary  regula- 
tions for  lodging-houses,  one  of  these  being  "  for  fixing  the 
number  of  persons  who  may  occupy  a  house,  or  part  of  a 
house,  which  is  let  in  lodgings  or  occupied  by  members  of 
more  than  one  family."  The  Medical  Ofi&cer  of  Health 
then  has  to  decide  what,  in  particular  instances,  is  to  be 
considered  over-crowding.  Now  300  cubic  feet  of  space  is 
the  amount  allowed  by  the  Poor  Law  (Local  Government) 
Board  for  every  healthy  person  in  dormitories,  and  as 
about  2,000  cubic  feet  per  head  per  hour  are  required  to  Minimum 
purify  the  air  respired  by  an  individual,  it  follows  ^^^^p^^^- 
that  where  only  300  cubic  feet  are  allowed  the  air 
must  be  changed  three  times  an  hour  at  any  rate.  If 
not  changed  the  air  becomes  foul  from  the  presence  in 
it  of  putrescent  organic  matters  exhaled  from  the  lungs  and 
skin  of  the  persons  living  in  it,  and  it  is  in  such  an  atmo- 
sphere that  infectious  diseases  seem  to  find  the  most  favour-  impure  air. 
able  conditions  for  their  development  and  spread.  Such  an 
atmosphere,  too,  has  the  most  deleterious  effect  on  the 
general  constitutions  of  the  persons  inhabiting  it,  and  has 
even,  by  one  author,  been  considered  the  main,  if  not  the  sole, 
source  of  phthisis.  Under  these  conditions,  moreover,  the 
amount  of  oxygen  is  decreased,  and  these  two  circumstances, 
aided  perhaps  by  insufficient  food,  combine  in  producing 
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that  ansemic  condition  whicli  is  so  universal  among  people, 
especially  women  and  children,  who  inhabit  overcrowded 
rooms.  Lastly,  the  proportion  of  carbonic  acid  and  of 
moisture  in  the  air  is  increased.  The  excess  of  carbonic 
acid  no  doubt  assists  in  deteriorating  the  health  of  the 
inhabitants  of  overcrowded  rooms,  which  is,  however, 
mainly  attributable  to  the  foul  organic  matter,  and  to  the 
diminution  of  oxygen  in  the  air.  Three  hundred  cubic 
feet,  then,  should  be  looked  upon  as  the  minimum  sup- 
Measure-  posed  to  be  allowed  per  individual,  and  this  amount  can, 
space.  as  a  matter  of  fact,  be  almost  invariably  insisted  on.  In 
determining  the  amount  of  cubic  feet  which  each  individual 
has  in  a  given  room,  the  Inspector  has  merely  to  employ 
the  ordinary  rules  of  mensuration,  subtracting  a  reasonable 
amount  for  cupboards  and  furniture,  adding  for  recesses, 
and  subtracting  three  cubic  feet  for  the  space  occupied  by 
each  adult,  and  a  proportionate  amount  for  the  children. 
If  the  number  left  be  divided  by  the  number  of  persons  of  all 
ages  occupying  the  apartment,  the  number  of  cubic  feet  per 
head  will  be  obtained.  Some  Medical  Of&cers  do  not 
Children  as  insist  On  the  samc  amount  of  cubic  space  for  children  as  for 
adiiitsr^  adults  on  account  of  the  practical  difficulties  sometimes  found 
in  securing  such  an  amount.  We  do  not  think  it  advisable  to 
make  any  such  distinction,  especially  as  the  amount  stated 
as  the  minimum  is  already  very  low  indeed.  Some  special 
enactments  have  been  made  with  regard  to  the  inhabitation 
Cellar  dwell-  of  underground  rooms  or  cellars.  These  are  to  be  found 
in  section  103  of  the  Metropolis  Local  Management  Act, 
1855,  and  section  62  of  the  Act  of  1862,  and  it  is  the  duty 
District  sur-  of  the  District  Surveyor  to  see  that  these  sections  are 

veyor  s  re-  ... 

port.  complied  with  in  the  case  of  underground  rooms  let  as 

separate  dwellings,  any  room  being  considered  to  come 
within  the  provisions  of  the  Act  if  there  is  a  reasonable 
presumption  that  someone  passes  the  night  therein.  Such 
report  of  the  district  surveyor  stating  the  houses  where 
cellars  are  inhabited,  although  not  complying  structurally 
with  the  provisions  of  the  Act,  vfith  the  names  of  the 
owners  and  occupiers,  and  the  reasons  for  believing  that 
such  cellars  are  occupied  separately  as  dwellings,  is  for- 
warded to  the  Medical  Officer  of  Health  of  the  district. 
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The  simplest  and  most  obvions  course  tlien  would  appear  to 
be  for  an  inspection  to  be  made  of  sncb  places  by  one  of 
the  inspectors,  with  or  without  the  Medical  Officer,  to  verify 
the  statements  made  in  the  report,  and  for  the  nuisance 
authority  to  authorise  the  issue  of  notices  for  discontinu- 
ance in  all  such  cases  unless  the  provisions  of  the  Act  can  Different 
be  complied  with.  There  are,  however,  a  multitude  of  ^ig^^^^^ 
reasons  why  such  a  course  cannot  be  pursued,  and  these 
arise  chiefly  from  the  great  variety  of  conditions  under 
which  such  underground  rooms  are  met  with.  Some  of 
them  are  so  dark  and  damp  that  it  is  well  to  advise  the 
nuisance  authority  to  issue  an  order  for  their  discontinuance 
as  inhabited  dwellings  immediately.  In  other  cases  the 
areas  can  be  made  broader  and  larger,  &c.,  without  inter- 
fering with  the  pavement  in  front  of  the  houses,  there 
being  a  sufficient  width  of  private  ground  between  the 
houses  and  the  public  pavement,  and  in  such  cases  the 
advice  to  give  is  that  notice  shall  be  issued  for  the  dis- 
continuance of  such  rooms  as  inhabited  dwellings  unless 
the  provisions  of  the  Act  are  complied  with  forthwith  ;  but 
in  many  cases  it  will  be  found  that  although  the  rooms  are 
not  so  dark  and  damp  as  to  induce  the  Medical  Officer  to 
insist  strongly  on  energetic  action  being  taken  (it  being 
frequently  a  great  hardship  both  to  the  persons  living  in  them 
and  to  the  landlords  to  insist  that  such  rooms  shall  no 
longer  be  let  in  the  same  manner  as  before)  yet  the  areas 
do  not  comply  with  the  provisions  of  the  Act  and  cannot 
be  made  to  do  so  without  interfering  with,  the  public  pave- 
ment, an  interference  which  the  local  authorities  will  not 
always  allow.  It  is  usual  then  for  such  rooms,  especially  if 
they  have  ventilation  at  the  back  into  a  yard,  as  they 
sometimes  have,  to  be  left  alone,  although  in  all  cases  where 
the  Medical  Officer  does  not  feel  satisfied  with  such  an 
arrangement,  he  should  advise  the  contrary  course,  and 
leave  it  to  the  Sanitary  Authority  to  accept  the  responsi-  Closing,  if 
bility  of  inaction.  As  different  landlords  may  be  responsible  tions.^^"^^^' 
one  after  the  other  for  the  overcrowding  of  a  room  or  house, 
or  for  the  letting  of  an  underground  room  as  a  separate 
dwelling,  it  is  provided  by  the  36th  section  of  the  Sanitary 
Act,  that  where  two  convictioDS  have  been  obtained  under 
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such  circumstances  within  three  months,  "  it  shall  he  law- 
ful for  any  two  j  ustices  to  direct  the  closing  of  such  pre- 
mises for  such  time  as  they  may  deem  necessary,  and  in 
the  case  of  cellars  occupied  as  aforesaid,  to  empower  the 
nuisance  authority  to  permanently  close  the  same  in  such 
manner  as  they  may  deem  fit  at  their  own  cost." 

After  the  impurities  introduced  into  the  air  by  persons 
living  in  it,  come  those  produced  by  the  combustion  of  sub- 
stances for  the  purposes  of  lighting  and  warming,  but  over 
this  the  medical  officer,  as  such,  has  no  special  control,  and 
the  same  may  be  said  of  the  smoke  from  factories  about 
which  there  are  special  Acts  which,  however,  it  is  no  longer 
his  duty  to  see  carried  out.    We  have  already  considered 
the  methods  to  be  practised  for  the  riddance  and  disposal  of 
house  refuse,  and  in  the  following  chapter  we  shall  treat  of 
special  trade  nuisances.    We  have  now  to  consider  briefly 
the  methods  to  be  used  for  ensuring  as  far  as  possible  the 
purity  of  the  air  in  apartments  by  the  simplest  possible 
means.    This  can  only  be  done  effectually  by  providing  a 
sufficient  and  continual  change  of  air.    In  apartments  in 
which  persons  live  there  should  be  always  a  large  quantity 
of  air  entering  at  one  place  and  escaping  at  another  without 
a  draught.    Ventilation  has  been  described  as  natural  and 
artificial.    Natural  ventilation  includes  all  the  methods  by 
which  air  is  renewed  without  resorting  to  any  apparatus 
which  forces  it  in  particular  directions.    Natural  venti- 
lation depends  in  the  first  place  upon  the  property  of 
diffusion  of  gases,  by  which,  for  instance,  the  excess  of 
carbonic  acid  which   may  be   present  in  the  air  of  a 
room  would  be  gradually  distributed  to  all  parts  of  the 
room,  even  supposing  there  to  be  no  currents  of  air  in  it  : 
(but  the  organic  matters  which  are  suspended  in  the  air 
are  not  acted  upon  by  virtue  of  the  law  of  the  diff'usion 
of  gases).     In  the  next  place  it  depends  upon  move- 
ments produced  in  the  air  by  variations  in  the  density 
of  the  air  itself,  and  in  all  successful  methods  of  venti- 
lation such  movements  are  regulated  and  taken  advantage 
of.    These  movements  are  ordinarily  caused  in  rooms  by 
means  of  a  fire  or  lamp  which  heating  and  therefore  expand- 
ing the  air  causes  it  to  rise  and  escape  at  certain  openings, 
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while  denser  air  comes  in  througli  others  to  take  its  place. 
Thirdly,  it  depends  upon  movements  produced  in  large 
bodies  of  air  outside  of  houses  by  the  same  cause  operating 
on  a  large  scale;  these  are  known  as  "winds,"  and  they  Winds, 
act  in  two  ways — directly  (if  the  chance  is  given  them)  by 
forcing  the  air  before  them  and  taking  its  place,  and  indi- 
rectly by  aspiration.  A  wind  passing  over  the  top  of  a  Double  ac- 
chimney  (even  supposing  there  to  be  no  fire  in  the  grate 
below),  causes  a  diminution  of  pressure  in  it,  and  the 
result  is  an  upward  movement  of  air  from  the  room  with 
which  the  chimney  communicates.  Winds  are  very  power-  Power  of 
ful  agents  of  ventilation,  and  in  the  summer  it  is  only  ne- 
cessary to  open  the  windows,  because  the  slightest  amount 
of  air,  almost  imperceptible  as  a  wind,  suffices  completely 
to  change  the  air  of  a  house.  Winds  have  also  been  utilised 
for  the  ventilation  of  large  buildings  by  means  of  a  cowl  turn- 
ing always  towards  the  wind  and  communicating  with  a  tube 
that  descends  underneath  the  house  into  a  warmed  chamber 
fi'om  which  the  air  passes  to  the  various  parts  of  the  house. 
This  is  known  as  Sylvester's  plan,  and  by  it  the  holds  of 
ships  are  frequently  ventilated. 

As  to  the  methods  of  ventilation  by  which  the  movements 
of  air  caused  by  variations  in  its  density  are  utihsed,  the 
first  and  most  obvious  is  to  take  advantage  of  the  fact  that 
the  impure  warmed  air  of  a  room  rises  to  the  top,  and  to 
make  openings  for  it  to  go  out  by.    Such  openings,  whether  j^^it 
there  be  a  fire  in  the  room  or  not  will  have  precisely  the  openings, 
contrary  efiect  unless  sufficiently  large  openings  are  made 
lower  down  in  the  room,  and  at  least  equally  exposed,  by 
which  denser  air  can  enter.    It  is  perfectly  impossible  that 
this  can  be  done  either  in  large  or  small  rooms  unless  the 
air  is  artificially  warmed  before  being  allowed  to  enter  the 
room,  and  so  it  becomes  a  matter  of  practical  necessity  in 
ninety-nine  cases  out  of  a  hundred  to  introduce  air  into 
rooms  at  the  upper  part,  and  either  to  provide  special  open-  Entrance 
ings  for  its  exit,  or  to  allow  it  to  get  out  by  the  chimney,  openings, 
and  this  latter  plan  is  generally  sufficient.    Air  may  be  most 
conveniently  introduced  into  rooms  by  openings  over  the 
lintel  of  the  door,  and  if  these  be  so  constructed  that  the  cold 
air  passes  upwards  to  the  ceiling  no  draught  will  be  felt. 
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In  fact  draughty  rooms  are  only  made  inhabitable  by  pro- 
viding a  special  means  of  entrance  for  air  from  outside.  A 
ventilator  of  common  use  and  of  great  efficiency  for  this 
purpose  is  known  as  Sherringbam's  valve.  It  is  fixed  in  a 
bole  in  the  wall  at  any  convenient  situation,  but  preferably 
bigli  up  in  tbe  room  and  opposite  to  tbe  fireplace.  On  the 
outside — that  is,  either  in  the  open  air  or  in  the  hall  or 
staircase  from  which  it  is  proposed  to  supply  the  room  with 
air, — the  aperture  is  covered  by  a  piece  of  wire  gauze  or  of 
perforated  zinc  to  keep  dust,  soot,  &c.  out  as  far  as  possible. 
On  the  inside  is  a  heavy  flap  which  falls  forwards  by  its  own 
Weight  into  the  room  for  a  certain  distance  so  that  the  open- 
ing left  by  it  looks  upwards  towards  the  ceiling.  This  flap 
is  balanced  by  means  of  a  weight  hung  on  a  string  which 
passes  over  a  pulley — the  weight  serving  as  the  handle  and 
keeping  the  flap  in  any  desired  position.  By  means  of  one 
of  these  ventilators  a  very  large  amount  of  air  is  continually 
introduced  into  a  room  (especially  if  there  be  a  fire  in  it) 
quite  imperceptibly.  An  excellent  plan  for  introducing 
outer  air  into  staircases  or  sleeping  rooms  is,  to  have  a 
block  of  wood  made  to  fit  under  the  lower  sash  of  the  window 
so  as  to  raise  it  a  little  ;  air  then  enters  between  the  sashes 
and  is  directed  upwards ;  no  draught  is  felt.  Staircase 
windows  may  be  screwed  in  this  position  in  winter. 

Circular  glass  ventilators  are  occasionally  useful  especially 
over  entrance  doors,  but  louvre  ventilators  with  metal 
frames  are  liable  to  get  out  of  order,  especially  in  large  towns. 

Among  ventilators  intended  to  provide  for  the  exit  of 
heated  air  from  the  top  of  rooms  may  be  mentioned  especially 
Arnott's  valve,  which  consists  essentially  of  a  light  flap 
balanced  in  an  aperture  made  into  the  chimney  flue  high  up 
in  the  room,  and  so  arranged  that  any  pressure  of  air  from 
the  inside  of  the  room  will  open  it  without  allowing  of  an 
escape  of  smoke  into  the  room.  The  disadvantages  of  this 
ventilator  are,  that  it  is  apt,  especially  if  a  little  out  of  order, 
to  make  a  clicking  noise,  and  that  a  certain  amount  of  soot 
generally  gets  through  it  into  the  room.  Another  is  that 
such  provision  for  the  escape  of  vitiated  air  is  not  necessary 
in  rooms  with  a  fireplace,  especially  if  a  sufficient  amount  of 
pure  air  is  being  continually  introduced.    A  very  simple 
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and  most  excellent  ventilator  for  rooms  wliicli  project  from 
liouses  and  have  no  other  rooms  above  them,  or  for  water 
closets  in  similar  situations,  is  McKinnell's,  which  has  been  McKinneii's. 
already  described.    (See  page  233.) 

Chimneys  act  not  only  in  winter  but  also  in  summer  as  ctiimueys. 
extraction  shafts  if  only  sufficient  means  be  provided  for  the 
entrance  of  fresh  air  into  the  room.    A  chimney,  indeed, 
may  be  considered  to  be  a  kind  of  inverted  syphon,  the  fact 
being  that  air  will  come  into  a  room  at  the  lowest  place 
possible.    If  there  be  no  aperture  in  the  walls  of  the  room 
for  this  purpose  as  much  will  come  in  by  chinks  round  the 
door,  at  the  joints  of  the  window,  &c.  as  can,  and  the  rest 
will  come  down  the  chimney — one  of  the  most  frequent 
causes  of  smoky  chimneys.    In  fact  in  large  chimneys  there 
is  frequently  an  up-current  and  a  down- current,  the  latter  Smoky 
being  produced  in  the  way  here  indicated  ;  but  if  a  suffi- 
ciently  large  opening  be  made  into  the  room  to  allow  dense 
air  of  the  lower  strata  to  come  in,  a  continual  current  will 
be  established  up  the  chimney,  and  there  will  be  no  chance 
of  any  air  coming  down  it.    The  efficiency  of  chimneys  as 
ventilators  is  increased  by  narrowing  their  two  ends  so  as  Narrowed 
to  produce  a  more  rapid  entrance  and  exit  of  the  air,  and  ^p^^'^^^^'®^- 
the  upper  end  is  equally  well  narrowed  by  placing  a  chim- 
ney pot  inside  the  top  of  the  chimney  instead  of  outside  it, 
while  the  unsightliness  of  the  latter  proceeding  is  avoided. 
Stoves  of  vari(3us  sorts  may  be  used  to  ventilate  apartments, 
the  external  air  introduced  into  the  room  being  warmed 
by  contact  with  them,  and  the  same  plan  is  carried  out  in 
Galton's  fire-places.    A  single  fire  may  be  made  to  ventilate  stoves  and 
a  whole  house  if  pipes  are  made  connecting  the  various 
rooms  in  the  house  with  the  ash-pit  below  this  fire.    By  this 
means  a  fire  (say  the  one  in  the  hall),  may  be  made  to  ex- 
tract air  from  all  the  rooms  in  the  house,  and  it  is  only 
necessary  in  that  case  to  provide  openings  by  which  external 
air  can  enter  these  rooms.    It  is  not  our  purpose  to  discuss 
these  plans  here,  as  we  have  only  to  do  with  the  simplest 
methods  employed  for  ventilating  rooms.    We  may  meution 
however,  that  the  first  great  essential  is  that  the  products  of 
combustion  shall  pass  directly  from  the  apartment  and  not 
have  any  chance  of  being  brought  into  it  again.  Sloping 


288 


MANUAL  OF  PUBLIC  MEDICINE 


"Windows. 


Large 
buildings. 


Sunlight 
ventilators. 


Torrens's 
Act. 


windows,  that  is  windows  whicli  slope  wlien  they  open,  are 
an  excellent  contrivance  where  they  can  be  conveniently 
placed,  and  double  windows  are  especially  advantageous  for 
hospital  wards.  When  air  is  to  be  introduced  by  means  of 
them,  the  outer  one  should  be  opened  at  the  bottom  and  the 
inner  one  at  the  top. 

Large  buildings,  if  at  all,  are  usually  ventilated  by  some 
artificial  method,  bufc  it  is  not  often  that  the  numerous 
lights  in  them  are  utilised  for  the  purpose  of  producing  an 
outward  current  of  air,  and  of  removing  much  of  the  vitiated 
air  of  such  places  when  overcrowded.  The  sunlights  now 
in  vogue  do  this  to  a  considerable  extent.  Outside  the  tube 
which  carries  off  a  certain  proportion  of  the  products  of 
combustion  is  a  large  tube  opening  into  the  room  round  the 
lights,  in  which  an  upward  current  is  caused  by  the  heated 
air  in  the  inner  tube,  and  thus  a  large  quantity  of  air  is 
drawn  out  of  the  room  ;  a  few  large  buildings,  as  theatres, 
are  now  ventilated  by  the  chandeliers  which  light  them,  by 
means  of  small  tubes  which  connect  the  different  parts 
of  the  building  with  the  extraction  tube  just  mentioned,  by 
which  air  is  thus  drawn  from  all  parts.  It  is  only  neces- 
sary to  provide  a  means  by  which  slightly  warmed  air  can 
enter  at  the  lower  part  of  a  building — the  pit  of  a  theatre 
for  example  :  it  can  be  warmed  by  contact  with  coils  of  hot- 
water  pipes. 

For  descriptions  of  the  apparatus  used  in  the  various 
plans  for  the  artificial  ventilation  of  Public  Buildings,  &c., 
and  also  of  the  arrangements  of  hot  water  pipes  for  warm- 
ing and  ventilating,  we  must  refer  the  reader  to  special 
treatises  ;  for  while  such  matters  only  come  very  occasionally 
under  the  notice  of  the  Medical  Officer  of  Health,  they  could 
not  be  usefully  described  except  at  considerable  length. 

If  the  Medical  Ofl&cer  of  Health  is  of  opinion  that  any 
premises  "  are  in  a  condition  or  state  dangerous  to  health 
so  as  to  be  unfit  for  human  habitation,"  he  is  to  report  (in 
writing)  on  the  matter  to  the  Sanitary  Authority,  who  will 
refer  the  matter  to  the  Engineer  or  Surveyor,  and  get  his 
suggestions,  whether  they  concern  the  improvement  or 
the  demolition  of  the  premises,  enforced  by  means  of  the 
Artizans'  and  Labourers'  Dwellings  Act  (1868),  if  that 
Act  applies  to  the  place  in  which  the  premises  are  situated. 
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CHAPTER  VII. 

INSPECTION  OF  TRADES,  ETC. 

Slaughter-houses.  —  The  places  for  slaughtering  cattle, 
sheep,  and  pigs  for  human  food  are  of  two  sorts  :  they 
are  either  pablic  abattoirs  or  private  slaughter-houses.  I 
cannot  quote  a  higher  authority  than  Tardieu  to  show  the 
advantages  of  public  over  private  slaughter-houses.  He 
says  (pictionnaire  d'Hygiene  Puhlique  et  de  la  Medecine 
Legale,  art.  '  Abattoir') — 

"  We  must  point  out  that  the  establishment  of  communal  Advantages 
and  pubhc  abattoirs  is  of  capital  importance  as  regards  the  abattoirs, 
butcher's  trade  and  the  exercise  of  supervision  over  the 
kind  as  well  as  the  quality  of  the  meat.  Beasts  intended 
for  food  are  taken  directly  to  the  abattoirs,  where  a  special 
inspection,  entrusted  to  competent  men,  is  carried  out.  It 
is  forbidden  to  slaughter  in  these  public  establishments 
animals  suffering  or  supposed  to  be  suffering  from  conta- 
gious diseases,  and  especially  from  malignant  pustule  or 
entozoic  disease.  Animals  suffering  from  other  diseases 
cannot  be  slaughtered  without  the  consent  of  the  inspectors 
of  the  slaughter-house ;  nor,  in  case  of  doubt,  without  the 
previous  advice  of  a  veterinary  surgeon.  Animals  which 
happen  to  die  in  the  abattoirs  are  treated  in  the  same  way. 
Lastly,  the  meat  (whether  of  oxen,  sheep,  or  pigs)  must 
be  inspected  after  the  animals  are  slaughtered,  and  seized 
whenever  it  is  found  to  be  spoiled,  tainted,  or  unfit  for 
food." 

Slaughter-houses,  whether  public  or  private,  must  fulfil 

Paving,  &c. 

certain  conditions.  The  pavement  must  be  impervious, 
made  of  York  paving-stone  or  hard  bricks  set  in  cement, 
or  of  asphalt,  and  laid  on  four  or  fi\  e  inches  of  concrete  ; 
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and  the  drains  should  be  constructed  of  glazed  stoneware 
pipes. 

The  freest  possible  ventilation  should  be  provided.  The 
walls  should  be  frequently  lime-whited.    A  sufficient  sup- 

suppiy  water  is,  of  course,  absolutely  necessary ;  but  the 

old  plan  of  providing  an  enormous  supply  was  faulty  for 
several  reasons  ;  and  the  modern  one  to  be  seen  at  work 
at  the  public  abattoirs  in  Paris,  as  recommended  by 
Bouchardat — that  of  allowing  a  comparatively  small  sup- 
ply of  water,  and  insisting  on  the  place  beiug  kept  clean  by 
the  continuous  removal  of  all  offal,  blood,  and  other  refuse 
— -is  by  far  the  best.  By  it-  much  less  is  wasted ;  and  the 
cleanliness  of  slaughter-houses  conducted  in  this  way  will 
compare  favourably  with  those  in  which  the  careful  re- 
moval of  putrescible  matters  is  avoided  by  flooding  the 
place  with  water. 

It  need  hardly  be  added,  however,  that  where  this  plan  is 
carried  out  it  must  be  under  constant  authoritative  super- 
vision, and  that,  where  this  cannot  be  had,  the  plan  of 
insisting  on  the  use  of  a  very  large  quantity  of  water  is  the 
safest  one ;  and  so  in  all  private  slaughter-houses  one  of 
the  first  necessities  is  the  presence  of  a  sufficient  supply  of 
water  ;  and  the  tap  should,  as  a  rule,  project  from  the  wall 
over  the  highest  point  of  the  floor. 

Blood.  The  blood  should  not  be  allowed  to  run  into  the  drains, 

or  it  will  stop  them  up  ;  and  a  special  receptacle  should  be 
provided  in  every  slaughter-house  to  receive  it.  In  large 
slaughter-houses,  where  many  animals  are  killed,  this  is 
always  done  on  account  of  the  value  of  the  blood ;  but  in 
small  ones  it  is  sometimes  allowed  to  run  into  the  drains. 

pogg  Occasionally,  butchers  are  in  the  habit  of  tying  up  dogs 

in  the  slaughter-house  at  night.  This  should  never  be 
allowed,  as  it  is  a  practice  which  is  not  only  filthy,  but 
dangerous,  on  account  of  the  facilities  afforded  by  it  for 
the  spread  of  entozoic  disease. 

Licenses.  Private  slaughter-houses  have  in  London  to  be  licensed 
annually  by  the  magistrates  ;  and  the  local  authorities  may, 
if  they  choose,  and  do  occasionally,  upon  the  advice  of 
their  medical  officer,  who  makes  an  inspection  of  all  the 
slaughter-houses  once  a  year,  oppose  either  the  renewal  of 
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old  licenses  or  the  granting  of  new  ones.  But  there  are 
considerable  difficulties  in  the  way  of  refusing  licenses  to 
the  proprietors  of  slaughter-houses  which  have  been  licensed 
for  a  number  of  years,  but  which,  from  their  proximity  to 
dwellings,  cannot  but  be  a  nuisance,  however  well  they  are 
kept. 

Although  it  is  admitted  on  all  hands  that  a  great  im-  Private 
provement  has  taken  place  in  the  condition  of  the  private  houses, 
slaughter-houses  in  London  since  the  introduction  of  inspec- 
tion by  the  Sanitary  Inspectors  and  by  the  Medical  Officers 
of  Health,  yet  it  cannot  be  denied  that  there  are  a  large 
number  of  private  slaughter-houses  in  London  and  other 
towns  which  are  a  nuisance  to  the  persons  living  in  the 
neighbouring  houses,  even  if  they  are  well  kept ;  and  plenty 
more  that  are  so  because  they  are  kept  badly.    In  many  Bad 
instances  these  slaughter-houses  are  placed  in  small  back  p^^^*^^^'"^- 
yards,  with  houses  builfc  all  round,  the  only  access  to  them 
being  through  the  house,  of  the  butcher;  so  that  the  animals 
have  to  be  driven  across  the  pavement  and  through  the 
shop,  and  often  down  steps  into  the  yard. 

The  impossibility  of  any  inspection  whatever  of  the  con-  Disad- 
dition  of  the  animals  slaughtered  in  private  slaughter-houses  ^'^'^^^^es. 
is  obvious.    Perhaps,  however,  the  strongest  argument  that 
can  be  used  against  them,  and  that  can  be  urged  in  favour 
of  their  discontinuance,  which  it  is  to  be  hoped  will  be 
in  great  measure  effected  next  year,  when  the  Act  of  1834 
will  come  into  force,  is,  that  very  few  butchers  in  the  best 
parts  of  London  slaughter  at  all.    They  apply  annually  for  Private 
their  licenses,  so  that  they  may  not  lapse ;  for  this  would  necessary, 
diminish  the  value  of  the  premises ;  and  also  that  they 
may  be  able,  if  they  choose,  to  slaughter  occasionally  ;  but 
they  do  not  find  it  necessary,  or  even  expedient,  to  have 
the  animals  driven  up  to  London  and  to  slaughter  them 
on  their  own  premises. 

Whether  on  the  ground  of  public  health  or  on  that  of 
economy,  there  can  be  no  question  of  the  superiority  of 
public  abattoirs  over  private  slaughter-houses — a  superiority 
acknowledged  and  acted  upon  in  Paris  as  long  ago  as 
1810. 

Cowsheds  are  (if  the  milk  is  sold)  subject  to  the  same 
u  2 
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conditions  as  to  licensing  (in  the  Metropolis)  as  private 
slanghter-liouses.  They  are  visited  frequently  by  the  san- 
itary inspectors,  and  once  a  year  by  the  medical  officer 
as  well. 

The  paving  requires  to  be  impervious,  and  laid  on  con- 
crete, as  in  the  case  of  slaughter-houses.  The  channels 
must  be  well  laid,  so  that  the  water  runs  freely  off  them, 
and  does  not  accumulate  in  pools.  They  are  best  made  of 
York  paving  or  asphalt ;  and  if  made  of  brick,  require  to 
be  frequently  set  to  rights,  as  they  become  uneven.  The 
mangers  should  be  lined  with  cement. 

Cowsheds  must  be  well  ventilated.  It  is  well  to  insist 
on  having  a  louvred  window  in  each  stall ;  and,  if  there 
be  a  loft  overhead,  the  floor  should  be  taken  off  over  the 
heads  of  the  animals  for  about  three  feet  all  along,  and  the 
tiles  of  the  roof  should  not  be  pointed.  It  is  much  better, 
however,  not  to  have  lofts  over  cowsheds  at  all.  The  cubic 
space  allotted  to  each  cow  should  be  about  1000  cubic  feet, 
at  least  800. 

The  water  supply  is  a  most  important  consideration  in 
connection  with  cowsheds.  So  many  epidemics  of  enteric 
fever  have  now  been  traced  to  wells  or  tanks  containing 
polluted  water,  in  dairies  and  cowsheds,  that  it  becomes  a 
matter  of  necessity  to  insist,  in  all  cases,  that  the  water 
supply  to  a  cowshed  or  dairy  be  unexceptionable.  Under- 
ground tanks  should  not  be  allowed,  and  wells  only  when 
there  is  no  doubt  as  to  the  purity  of  the  water  they  contain. 
It  is,  however,  very  difficult  to  prevent  the  use  of  wells, 
unless  it  can  be  clearly  proved  that  they  actually  do,  on  a 
particular  day,  contain  water  which  is  then  unfit  to  drink. 
There  are  plenty  of  wells  in  London  and  other  large  towns 
of  which  this  cannot  be  said. 

It  is  a  good  plan  to  have  the  mangers  so  constructed  that 
they  incline  in  the  opposite  direction  to  the  channels,  so 
that  water  thrown  into  the  manger  at  the  upper  end  may 
run  down  it,  and,  when  above  a  certain  level,  overflow  so 
as  to  run  into  the  upper  part  of  the  channel  and  then 
down  along  it  into  the  drain.  Thus,  every  time  that  the 
cows  are  watered,  the  channels  will  be  washed.  The  grain- 
pit  as  well  as  the  dung-pit  must  be  properly  drained.  The 
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manure  and  other  refuse  matters  from  slaughter-liouses  and  Manure,  &c. 
cowsheds  should  be  removed  very  frequently,  every  other 
day,  or,  if  there  be  a  large  quantity,  daily.  The  same  is  to 
be  said  about  the  manure  from  stables  ;  and  sanitary  author- 
ities have  power,  under  the  Sanitary  Act,  to  insist  that  it 
shall  be  frequently  removed  from  such  places. 

Piggeries  should  be  got  rid  of,  if  possible,  whenever 
they  are  near  to  houses ;  they  are  almost  invariably  a  nui- 
sance, and  ought  not  to  be  tolerated  in  populous  districts. 
Neither  pigs  nor  any  other  animals  ought  to  be  kept  except  Animals 
in  properly  paved  and  drained  sheds,  or  they  will  necessarily  ^l^^  ^ 
be  a  nuisance  to  the  neighbourhood,  and  a  notice  should  ^"i^^^^^- 
always  be  served  on  anyone  offending  in  this  way,  and 
followed  up,  if  necessary,  by  a  summons  to  appear  before  a 
magistrate,  sufficient  evidence  being  brought  forward  to 
prove  the  existence  of  the  nuisance. 

Bakehouses  require  to  be  inspected  frequently,  and  at 
irregular  intervals.  It  is  obviously  necessary  that  they, 
and  all  the  troughs,  tables,  &c.,  used  in  them,  should  be 
kept  scrupulously  clean ;  and  to  this  end  it  is  provided  by 
the  26th  &  27th  Vict.,  cap.  40,  as  follows  :— 

"  The  inside  walls  and  ceiling  or  top  of  every  bakehouse  Cleanliness, 
situate  in  any  city,  town,  or  place  containing,  according  to 
the  last  census,  a  population  of  more  than  five  thousand 
persons,  and  the  passages  and  staircase  leading  thereto, 
shall  either  be  painted  with  oil  or  be  lime- washed,  or  partly 
painted  and  partly  lime- washed ;  where  painted  with  oil 
there  shall  be  three  coats  of  paint,  and  the  painting  shall 
be  renewed  at  least  once  in  seven  years,  and  shall  be 
washed  with  hot  water  and  soap  once  at  least  in  every  six 
months  ;  where  lime-washed  the  lime-washing  shall  be  re- 
newed once  at  least  in  every  six  months. 

"  Every  bakehouse,  wherever  situate,  shall  be  kept  in  a 
cleanly  state,  and  shall  be  provided  with  proper  means  for 
effectual  ventilation,  and  be  free  from  effluvia  arising  from 
any  drain,  privy,  or  other  nuisance. 

"  If  the  occupier  of  any  bakehouse  fails  to  keep  the  same 
in  conformity  with  this  Section,  he  shall  be  deemed  to  be 
guilty  of  an  offence  against  this  Act,  and  to  be  subject  in 
respect  of  such  offence  to  a  penalty  not  exceeding  five 
pounds. 
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"  The  Court  having  jurisdiction  under  this  Act  may,  in 
addition  to  or  instead  of  inflicting  any  penalty  in  respect 
of  an  offence  under  this  Section,  make  an  order  directing 
that,  within  a  certain  time,  to  be  named  in  such  order,  cer- 
tain means  are  to  be  adopted  by  the  occupier  for  the  pur- 
pose of  bringing  his  bakehouse  into  conformity  with  this 
Section.  The  Court  m^ay,  upon  application,  enlarge  any 
time  appointed  for  the  adoption  of  the  means  directed  by 
the  order,  but  any  non-compliance  with  the  order  of  the 
Court  shall,  after  the  expiration  of  the  time  as  originally 
limited,  or  enlarged  by  subsequent  order,  be  deemed  to  be 
a  continuing  offence,  and  to  be  punishable  by  a  penalty  not 
exceeding  one  pound  for  every  day  that  such  non-compli- 
ance continues." 

And  that  the  officer  of  health  or  sanitary  inspector,  or 
any  other  person  appointed  by  the  local  authorities,  may 
enter  any  bakehouse  at  all  times  during  the  hours  of 
baking  ;  and  that  any  person  obstructing  him,  or  refusing 
admission,  shall,  for  each  offence,  incur  a  penalty  not  ex- 
ceeding 201. 

Dangerous  or  noxious  trades  may  be  divided,  for  public 
healtb  purposes,  into  four  classes  : — 

1.  Those  which  are  especially  liable  to  fires  or  explosions, 
as  petroleum  works  or  stores,  gas  works,  and  the  like. 
About  the  propriety  of  insisting  that  such  works  should  be 
as  far  as  possible  from  the  centre  of  the  population,  there 
can  be  no  question,  apart  from  the  fact  that  they  frequently 
cause  a  nuisance  to  the  neighbourhood  around ;  and  this  is 
especially  the  case  with  the  manufactures  attached  to  gas 
works.  It  must  be  remembered  also  that  the  leaking  of 
gasometers,  by  which  escape  of  the  foul  water  contained  in 
them  into  the  subsoil  is  allowed,  has  frequently  been  the 
means  of  polluting  the  wells  of  a  whole  neighbourhood. 

2.  Trades  in  which  poisonous  matters  are  given  out  into 
the  air.  Gas  works  must  be  again  included  under  this 
head,  because  the  possibility  of  accidents  causing  con- 
siderable escape  must  always  be  taken  infco  account ;  the 
great  advantage  of  the  oxide  of  iron  process  for  the  purifi- 
cation of  gas  over  the  lime  processes  (wet  and  dry)  from  a 
sanitary  point  of  view  are,  it  is  believed,  acknowledged  on 
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all  hands,  and  its  employment  should  be  insisted  on :  lime- 
kilns, which  give  out  enormous  volumes  of  carbonic  acid, 
both  from  the  limestone  burnt  and  from  the  fuel  employed, 
and  which  have  been  the  cause  of  suffocating  persons 
living  in  the  immediate  neighbourhood;  and  especially 
smelting  works,  from  which  sulphurous  acid,  arsenious  acid, 
&c.,  are  liable  to  be  allowed  to  escape  into  the  air ;  soda- 
works,  where  we  have  hydrochloric  acid  as  a  refuse  product 
and  the  like,  are  liable  to  become  a  nuisance,  especially  as 
Dr.  Angus  Smith  says  that  chlorine,  hydrochloric  acid,  &c. 
are  carried  in  the  air  for  long  distances.  They  are  placed  in 
France  in  the  first  class  of  noxious  trades.  In  them,  every 
precaution  that  can  be  devised  should  be  taken  to  prevent  Precautions, 
the  escape  of  the  poisonous  materials.  The  processes 
should  be  conducted  in  closed  vessels  where  practicable. 
Vapours,  such  as  that  of  hydrochloric  acid,  should  be 
absorbed  by  water,  being  made  to  pass  through  high 
chimneys,  in  which  water  is  continually  trickling,  or  by 
some  other  suitable  method. 

3.  Trades  in  which  the  danger  to  health  arises  chiefly  Dust 
to  the  operatives  from  the  fine  dust  floating  continually  in 

the  air  of  the  premises.  Such  are  those  of  marble  workers 
and  polishers  of  various  sorts,  especially  those  who  use 
emery,  as  steel  polishers.  In  these  trades  the  great  danger 
is  from  phthisis  ;  but  it  is  seldom  that  they  cause  much 
nuisance  to  the  neighbourhood,  except  in  the  case  of  manu- 
factures of  artificial  manures,  in  which  the  manure  made 
by  ground-up  coprolites  and  bones,  frequently  mixed  with  a 
certain  amount  of  putrid  organic  matter,  and  treated  with 
concentrated  sulphuric  acid,  gives  off,  when  dry,  a  very  fine 
dust,  which  is  particularly  irritating,  and  which,  if  blown 
out  of  the  premises,  may  cause  a  considerable  nuisance  to 
the  neighbourhood.  The  smoke  from  factory  chimneys 
may  perhaps  be  mentioned  here :  smoke  consuming  furnaces 
should  be  used. 

4.  Lastly,  we  have  trades  where  the  nuisance  consists  in  organic 
the  necessary  production  of  foul  organic  vapours  ;  and  effluvia, 
these  are  very  numerous.    Places  where  horses  are  slaugh- 
tered, and  their  carcases  turned  to  the  various  uses  to 
which  they  are  assigned,  must  be  mentioned  first,  necessi- 
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tating,  as  they  do,  the  works  of  the  bone  boiler,  the  soap 
maker,  &c.  Then  those  of  the  albumen  makers,  gut  cleaners 
and  preparers,  and  a  quantity  of  other  offensive  trades. 
Varnish  makers  may  also  be  added,  for  the  fumes  emitted 
by  the  boiling  resins  are  very  offensive. 

In  all  such  cases  the  best  plan  is  to  insist  that  the 
vapours  from  the  boilers  (which  should  be  provided  with 
covers  that  can  be  easily  lifted  up  and  let  down)  be  con- 
ducted into  a  flue  which  passes  into  the  furnace  of  the 
boiler  itself,  so  that  they  are  effectually  burnt.  And  this 
can  be  done  in  almost  all  cases. 

No  accumulation  of  offensive  matters,  as  rags  at  marine- 
store  dealers'  warehouses,  &c.,  should  be  allowed  to  remain 
any  longer  than  is  absolutely  necessary  for  the  purposes  of 
the  trade. 

It  is  only  when  a  manufacturer  is  found  to  be  neglecting 
the  precautions  which  are  considered  necessary  to  prevent 
his  processes  becoming  a  nuisance  that  he  can  be  interfered 
with,  and  compelled  to  remove  his  business  to  some  other 
place. 

The  inspection  of  articles  of  food  exposed  for  sale  is  a 
matter  that  must  be  left  to  common  sense,  guided  by  a 
little  practical  experience.  Entozoic  diseases  are  sufficiently 
described  in  medical  treatises. 
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CAUSES  OF  DEATH. 

Ages  at  Death. 

Sub-Districts 

&  Population. 

Sexes. 

Under  1.  1 

1  and  under  5. 

5  and  under  20. 

20  and  under  40. 

40  and  under  60. 

60  and  under  80. 

80  and  above. 

A— 18,700. 

B.— 13,020. 

C— 58,038. 

Workhouse— 268. 

Residents.     1  |  ^ 

pitai 
216. 

m 
<o 
bD 

a 

cS 

w. 

Males,  38,456.  1 

Females,  51,302. 

1  Total,  89,758. 

sl.  Zymotic  Diseases. 

DER  1 . — Miasmatic  Diseases. 

9 

g 

10 

5 

2 

2 

3 

25 

5 

5 

21 

19 

40 

I 

I 

I 

6 

4 

6 

Scarlet  Fever  (Scarlatina)  . 

'I 

3 
I 

I 

4 

.. 

2 

2 

4 

I 

2 

I 

4 

3 

I 

4 

I 

I 

I 

Enteric  (Typhoid)  Fever  . 

I 

2 

6 

I 

5 

2 

3 

4 

6 

lO 

Simple  Continued  Fever  . 

I 

I 

I 

I 

Puerperal  Fever  (Metria) 
Pyaemia  

I 

I 

I 

I 

I 

2 

I 

2 

2 

3 

I 

4 

Diarrhoea  

5 

I 

2 

3 

4 

2 

6 

I 

I 

2 

2 

Order  2. — Enthetic   .   .  . 

1 

1 

1 

1 

1 

1 

3 

3 

I 

1 

Stricture  of  Urethra   .   .  . 

I 

I 

I 

I 

2 

2 

Order  3.— Dietetic  .   .  . 

4 

2 

1 

4 

1 

5 

1 

6 

Want  of  Breast  Milk  .    .  . 
Purpura  and  Scurvy   .    .  . 

I 

2 

2 

1 

3 

3 
I 

I 

1 

n-,^T,^n,-cw,  J     I5el.  Tremens 
Ucoholismjj^  Intemperance 

I 

I 

2 

2 

2 

2 

2 

2 

2 

2 

II.  Constitutional  Diseases 

Order  1.— Diathetic    .  . 

1 

3 

10 

5 

3 

2 

7 

1 

6 

8 

11 

19 

TOUt  

I 

I 

I 

1 

dropsy   

I 

2 

3 

I 

2 

2 

4 

dancer   

3 

8 

3 

2 

2 

4 

I 

5 

5 

9 

14 
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1 

CO 

0 

CO 
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fl 
pi 

s 

0 

x> 

03 

d 
0 
1 

0 
0 

00 
0^ 

i 

m 

00 
CO 

»o 

ti 

CO 

(xT 

Und( 

fl 

cS 
0 
(M 

fl 

c3 
0 
"* 

PI 

0 

s 

o3 
S 

1 
1 

<i 

1 

1 

d 

Wor] 

Resic 

Strar 

Male 

Fem£ 

Order  2.— Tubercular.   .  . 

4 

4 

11 

23 

14 

3 

1 

6 

36 

1 

4 

11 

34 

25 

I 

I 

2.  Tabes  Mesenterica  .... 

2 

2 

2 

2 

9 

23 

3 

I 

6 

29 

4 

30 

I 

4 

I 

Class  III.  Local  Diseases. 

3 

Order  1. — Nervous  System.  . 

10 

8 

4 

2 

15 

19 

2 

11 

8 

33 

2 

4 

2 

34 

26 

_        .  . 

I 

I 

2.  Apoplexy  

9 

I 

4 

4 

9 

4 

I 

II 

II 

3.  Paralysis  

4 

4 

I 

3 

I 

5 

4 

5 

4.  Insanity  

2 

2 

2 

3 

5.  Cholera  

2 

I 

3 

2 

I 

8 

6 

2 

10 

12 

8.  Brain  Disease,  &c 

2 

I 
I 

2 

I 

3 

I 

3 

I 

4 

3 
2 

Order  2.— Organs  of  Circulation. 

1 

7 

8 

15 

1 

3 

4 

19 

1 

5 

17 

15 

2.  Aneurism  

2 

I 

2 

3 

3.  Heart  Disease,  &c  

I 

5 

's 

14 

I 

3 

3 

19 

I 

3 

14 

IS 

Order  3.— Respiratory  Organs. 

14 

16 

1 

11 

25 

37 

5 

25 

4 

67 

7 

3 

3 

55 

54 

I 

I 

3.  Pleurisy  

TQ 

4 

14 

30 

3 

18 

3 

45 

6 

I 

I 

38 

36 
I 

3 

2 

2 

I 

6 

5 

5.  Asthma  

2 

I 

'  * 

5 

I 

5 

2 

2 

7 

3 
3 

4 

8 

I 

5 

9 

Order  4, — Digestive  Organs  . 

4 

2 

5 

9 

g 

2 

3 

17 

1 

3 

12 

14 

1.  Gastritis 

I 

I 

I 

ii.  jLJiiuentis  ....... 

I 

I 

2 

2 

I 

I 

2 

2 

2 

7,  Ileus  and  Intussusception  , 

I 

I 

3 

I 

3 

2 

9.  Fistula  

10.  Stomach  Disease,  &c.     .    ,  . 

I 

I 

11.  Pancreas  Disease,  &c.    .  . 

12.  Hepatitis  

13.  Jaundice  

I 

I 

I 

2 

I 

14.  Liver  Disease,  <kc  

7 

I 

2 

5 

3 

5 

15.  Spleen  Disease,  &c  

I 

I 

I 

Order  5.— Urinary  Organs  . 

2 

1 

6 

6 

3 

2 

7 

2 

1 

10 

6 

1 ,  Nephria 

3 

I 

I 

I 

4 

2 

2.  Diabetes  

3.  Kidney  Disease,  &c.  , 

I 

I 

2 

2 
2 

I 
I 

2 

4 

3 

I 

2 
3 

2 
I 

4.  Disease  of  Bladder  .    .    ,  . 

I 

I 

I 

5.  Calculus  (Stone)  .  . 

registered  during  13  weeks.-(A.)  M.  43,  F.  46  ;  (B.)  M.  29,  P.  28  ;   (C.)  M.  219,  F.  2( 
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Order  6. — Generative  Organs  . 
I.  Ovarian  Dropsy  ,    .   .    ,  . 

2 

1 

1 

2 

2 

2 

I 

I 

2 

2 

iDER  7.— Organs  of  Locomotion. 

1 

1 

1 

1 

2 

2 

2.  Joint  Disease,  &c, ..... 

I 

I 

I 

2 

2 

Order  8,— Skin,  &c.    .  . 

2 

1 

2 

1 

1 

2 

3 

1.  Phlegmon  ....... 

I 

I 

I 

I 

I 

2 

2.  Ulcer.   ...  ... 

I 

I 

I 

issl  V.  Development  alDis  EASES 

10 

2 

1 

1 

9 

1 

8 

4 

12 

4 

1,  Premature  Birth  .... 

I 

I 

2 

2 

2.  Cyanosis  ....... 

4 

2 

2 

2 

4.  Other  Malformations  ,   .  . 

I 

5.  Teething  ....... 

I 

I 

4 

5 

Order  2.— Diseases  of  Adults  . 

3 

2 

1 

1 

1 

1 

1.  Paramenia ....... 

• . 

2.  Child-birth  (see  Metria)    .  . 

I 

I 

I 

I 

Orders. — Diseases  of  Aged.  . 

10 

& 

3 

9 

4 

6 

13 

19 

1.  Old  Age,    .    .    .    .    .    .  . 

lO 

9 

3 

3 

9 

4 

6 

13 

19 

>RDEE  4.— Diseases  of  Nutrition. 

11 

1 

1 

10 

1 

7 

5 

12 

1.  Atrophy  and  Debility 

I 

lO 

I 

7 

5 

12 

ASS  V.  Violent  Deaths,  &c. 
tDER  1. — Accident  or  Negligence. 

II 

I 

4 

3 

6 

3 

5 

1 

1 

10 

5 

Id 

8 

21 

1.  Fractures  and  Contusions  . 

2 

3 

4 

3 

I 

7 

1 

8 

2.  Wounds,  Gunshot,  Cut,  Stab 

•* 

I 

I 

I 

3 

3 

4.  Poison  ........ 

I 

I 

I 

5,  Drowning  ....... 

I 

I 

I 

4 

3 

5 

7.  Other  Injuries  ..... 

I 

I 

I 

I 

2 

2 

Order  2, — Homicide   .  . 

1 

1 

1 

1 

1.  Murder  and  Manslaughter  . 
Order  3. — Suicide. 

I 

I 

I 

Sudden  Deaths  (Cause  unascer- 

1 

1 

1 

2 

2 

Causes  not  specified  or  ill-defined 

5 

1 

3 

i 

1 

1 

2 

'4 

6 

TOTAL  .    .  . 

83 

44 

25 

72 

! 

100 

111 

17 

61 

40 

262 

16 

27 

46 

241 

211 

452 

DEATHS  registered  during  corresponding  weeks  of  fourteen  years  (average)  544-7. 
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CHAPTER  1. 

WATEE. 

Solids  present  in  Water — G-ases  present  in  Water — Hardness — Chlorides 
in  Drinking  Water — Nitrates  in  Drinking  Water— Metals  in  Drinking 
Water — Organic  Matter  in  Water — Ammonia — Process  of  Analysis. 

CoNSiDEEED  as  a  chemical  substance,  every  description  of 
drinking  water — including  even  the  very  foulest  varieties 
that  are  actually  drunk — is  a  substance  in  a  high  degree  of 
purity.  Drinking  water  does  not  contain  so  much  foreign 
matter  (i.e.,  matter  that  is  not  water)  as  amounts  to  0"1  per 
cent.  ;  and,  with  the  exception  of  water,  it  is  rare  for  the 
chemist  to  meet  with  chemical  compounds  that  do  not  contain 
the  one-thousandth  (or  0*1  per  cent.)  of  foreign  matter.  The 
foreign  material  contained  in  drinking  water  consists  of 
solids  and  gases  dissolved  in  it.  The  solids  may  be  ex- 
hibited on  evaporating  by  help  of  the  lamp  a  few  drops  to 
dryness  on  a  platinum  spatula,  or  on  a  strip  of  platinum  foil, 
when  they  are  left  behind  as  a  residue.  The  amount  of  the 
sohds  contained  in  a  given  quantity  of  water  is  ascertained  by 
measuring  (or  weighing)  a  given  quantity  of  water,  then 
evaporating  it  to  complete  dryness,  and  weighing  the  residue. 
The  operation  is  conveniently  carried  out  as  follows  : — A 
measuring  flask,  holding  70  cubic  centimeters  when  filled  up 
to  the  mark,  is  filled  with  the  water  to  be  examined.  A 
platinum  dish  is  carefully  cleaned,  washed,  dried,  and  weighed. 
Into  the  dish  is  poured  the  water.  The  dish  is  then  placed  in 
the  water  hath,  and  maintained  at  a  temperature  of  100° C, 
until  the  70  cubic  centimeters  of  water  have  evaporated  to 
dryness.  It  is  then  removed  from  the  bath,  wiped  externally, 
and  weighed.  The  difference  between  the  weight  of  the  empty 
dish  and  the  weight  of  the  dish  containing  the  residue,  is  the 
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weiglit  of  the  residue  yielded  by  70  cubic  centimeters  of 
water.  EacTi  milligramme  of  residue  counts  for  one  grain  of 
'  total  solid  residue  '  in  a  gallon  of  water.  This  will  be  under- 
stood when  the  reflection  is  made  that  a  gallon  of  water  weighs 
70,000  grains,  and  that  70  cubic  centimeters  of  water  weigh 
70,000  milligrammes. 

If  an  accurate  measure  for  70  cubic  centimeters  of  water  be 
not  at  hand,  a  100  cubic  centimeter  measure  may  be  employed  ; 
and  in  that  case  the  result  in  milligrammes  must  be  multiplied 
by  0*7,  in  order  to  arrive  at  the  number  of  grains  of  '  total 
solids  '  contained  by  a  gallon  of  the  water.  Conducted  in 
the  manner  just  described,  the  taking  of  the  '  total  solids  ' 
may  be  accomplished  in  less  than  two  hours.  If  the  operator 
have  a  good  Oertling's  balance  and  weights,  and  if  he  be 
capable  of  working  neatly,  the  small  quantity  of  water  above- 
named  will  be  sufficiently  large  to  admit  of  accuracy  within 
one  grain  per  gallon.  If,  however,  the  balance  or  weights  be 
not  of  the  most  accurate  description,  or  the  operator  be  not 
skilful,  he  had  better  take  ten  times  as  much  water  as  the 
quantity  just  named,  and  in  that  case,  in  the  calculation,  a 
centigramme  will  stand  for  a  grain  per  gallon. 

The  following  table  will  serve  to  indicate  the  amount  of 
total  solids  in  well-known  varieties  of  drinking  water. 

Grains  of  Solids 
in  a  Gallon. 


London,  Thames  Companies  .  '        .  .  .  18'5 

London,  New  Kiver  .  .  .  .  .  17"6 

London,  Kent  Company      .  .  .  .  .  26'5 

Manchester  Water  Supply   .  .  .  .  .  4'7 

Glasgow,  Loch  Katrine       .  .  .  .  .  2*3 

Bala  Lake   .......  3-2 

Guildford,  New  Supply       .  .  .  .  .19-7 

Scarborough  Keservoir        .....  28*7 

The  Ehine  at  Basel  .  .  .  .  .11-8 

The  Spee  at  Berlin  .  .  .  .  .  .8-0 

Distilled  Water      ......  0-1 


The  solid  residue  is,  as  a  rule,  made  up  chiefly  of  mineral 
matter.  In  the  London  water  and  the  Guildford  water, 
it  is  mainly  carbonate  of  lime.  There  is  no  reason  for  be- 
lieving that  if  these  waters  contained  less  carbonate  of  lime 
they  would  be  any  better  adapted  for  drinking;  possibly 
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even  tlie  presence  of  the  carbonate  of  lime  may  be  advan- 
tageous, as  affording  an  available  supply  of  lime  to  the 
animal  economy.  Be  this  so  or  not,  it  is  an  incontestable 
fact  that  the  natural  water  charged  with  lime  is  usually 
less  contaminated  with  organic  matter  than  those  waters 
which  contain  very  little  mineral  matter.  Thus  the  water 
of  the  Kent  Company  and  the  new  supply  to  Guildford,  in 
Surrey,  are  almost  as  free  from  organic  nitrogenous  matter 
as  the  most  carefully  distilled  water ;  whilst  the  water  from 
Bala  Lake,  and  even  that  from  Loch  Katrine  belongs  to  the 
less  pure  (organically  speaking)  varieties  of  drinking  water. 

The  present  state  of  our  knowledge  does  not  warrant  the 
raising  of  any  objection  to  a  water  intended  for  domestic  use 
on  the  score  of  its  containing  30,  or  perhaps  even  40,  grains 
of  solid  residue  per  gallon.  We  are  not  even  justified  in  ac- 
cording any  preference  to  a  water  on  the  score  of  its  con- 
taining exceptionally  little  solid  residue ;  indeed,  as  has  been 
said,  exceptionally  small  solid  residues  are  the  rather  indica- 
tive of  a  certain  degree  of  organic  impurity. 

When,  however,  the  mineral  matter  much  oversteps  these 
bounds,  it  becomes  objectionable  in  itself.  The  water  of  the 
sea,  in  which  there  is  from  3  to  4  per  cent,  of  mineral  matter, 
becomes,  from  that  cause  alone,  an  impossibility  regarded  as  a 
drinking-water.  Long,  indeed,  before  the  sea- water  level  of 
solid  contents  is  reached,  water  passes  out  of  the  category  of 
drinkin  g-water . 

Very  high  solid  residues  in  river-water  are  indicative  of 
tidal  influence,  or  of  the  contamination  brought  about  by  the 
operations  of  industry,  as  in  the  instance  of  some  of  oar 
northern  rivers  with  factories  on  their  banks,  or  of  sewao^e 
contamination.  The  spring  or  well  with  an  extraordinarily 
high  solid  residue  may  be  a  mineral  water,  or  it  may  be 
actual  sewage,  or  that  somewhat  diluted  sewage  which  is 
known  as  surface-water.    Examples  in  point  are  now  given  : 

Grains  of  Solids 
in  a  Gallon. 

Sea  Water  ......  2408'0 

Water  from  the  Kirer  Thames  at  London  Bridge  at  dif- 
ferent states  of  the  tide       .  .   (1)  186-0,(2)  269-0 
Discharge  from  a  chemical  factory  into  the  Eiver  Irwell, 

in  Lancashire  (Nov.  1865)   .  .  .  .  6811-0 

X 
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Grains  of  Solids 
in  a  Gallon. 

Stream  falling  into  the  Irwell,  and  conveying  refuse  of 

coal-pit  and  factory  (Nov.  1865)      .  .  .  532-0 

Specimen  of  London  Sewage  (Jan.  1872)  .  .  82*0 

Water  from  Pump  in  Goodge  Street,  London  (Oct.  1868)  104*0 
Water  from  Pump  in  Oxford  Market,  London  (Oct.  1868)  IIT'O 
Sewage-contaminated  Water  from  a  Well  at  Windsor     .  60-0 

The  foregoing  waters,  I  need  hardly  add,  are  not  drinking- 
water. 

Gases  prese^it  in "  Water. — In  addition  to  the  solids 
contained  by  different  waters,  gases  are  always  present. 
The  water  of  the  Thames  has  been  found  to  contain 
from  52*7  cubic  centimeters  to  71*25  cubic  centimeters 
of  gases  per  litre.  Of  this  the  greater  portion  consists 
of  carbonic  acid,  the  rest  being  nitrogen  and  oxygen 
in  varying  proportions.  An  attempt  has  been  made  to  utilise 
these  variations  as  indices  to  the  state  of  purity  of  the  water, 
and  the  maxim  has  been  suggested  that  unless  the  oxygen  bear 
a  certain  ratio  to  the  nitrogen,  the  water  is  insufficiently 
aerated.  It  was  found  that,  whereas  at  Kingston  (i.e.,  con- 
siderably above  London)  the  river  contains  oxygen  and  nitro- 
gen in  the  ratio  of  1 :  2,  the  ratio  of  oxygen  to  nitrogen  in  the 
river  at  Greenwich  is  1 :  60.  This  extraordinary  falling  off  of 
the  oxygen  is  brought  about  by  the  action  of  the  metropolis 
on  the  river,  and  in  particular  by  the  oxidation  of  the  am- 
monia resulting  from  the  decomposition  of  some  80  or  90 
tons  of  urea  which  the  metropolis  pours  out  daily.  I  am  not, 
however,  of  opinion  that  much  light  can  be  thrown  on  the 
condition  of  a  given  specimen  of  water  by  an  examination  of 
the  gases  evolved  by  it.  Good  water,  no  less  than  bad,  is 
liable  to  have  the  dissolved  nitrogen  gas  in  immense  pre- 
ponderance over  the  oxygen.  It  is  notorious  that  some  of 
the  deep  spring  waters  show  this  peculiarity  (the  case  of  the 
Buxton-water  may  be  instanced).  Moreover,  the  taking  of 
the  amount  of  gases  evolved  by  water  is  not  the  easiest  piece 
of  manipulation,  and  we  have  much  better  and  much  more 
available  criteria  of  the  quality  of  drinking-water. 

With  the  further  remark  that  the  gases  in  the  Thames 
water  amount  when  weighed  to  about  10  grains  per  gallon, 
and  that  the  gaseous  contents  of  a  soft  water  are  at  least  equal 
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in  amount  to  tlie  solids,  we  will  return  to  the  consideration  of 
the  solids. 

Hardness. — It  is  rarely,  if  ever,  that  the  medical  officer  will 
be  required  to  make  a  complete  mineral  analysis  of  the  '  solid 
residue  '  left  by  a  water.  Provided  that  the  solids  do  not 
much  exceed  20  or  30  grains  per  gallon,  it  is  not  of  importance 
whether  the  proportion  of  lime  to  magnesia  be  great  or  small, 
or  what  may  be  the  exact  ratio  between  the  lime  and  alkalis. 
These  points  may  have  interest  to  the  geologist,  and  some- 
times to  the  manufacturer ;  but  for  the  sanitarian  they  have 
none.  The  only  question  which  arises  in  connection  with 
these  constituents  is  the  hardness  or  softness  of  water ;  that  is 
to  say,  whether  it  easily  forms  a  lather  with  soap  or  not. 

If  a  water  contain  a  very  small  proportion  of  solids  it  must 
necessarily  be  a  soft  water,  and  if,  on  the  other  hand,  there  be 
more  than  16  grains  of  solids  to  the  gallon  the  water  is  almost 
invariably  hard.  Hardness  is  occasioned  by  the  formation  of 
insoluble  lime  or  magnesian  compounds  with  the  fatty  acids  of 
soap,  and  is  specially  measured  by  the  soap  test  invented  by 
Dr.  Clarke.  A  dilute  solution  of  soap  in  weak  alcohol  is  pre- 
pared. This  solution  is  diluted  until  one  measure  (say  one 
cubic  centimeter)  of  this  soap  solution  corresponds  to  one 
grain  of  lime.  The  soap  solution  is  then  gradually  added  to  a 
given  measure  of  the  sample  of  water.  After  each  addition  of 
soap  solution,  the  water  is  shaken  up  and  the  measure  of  soap 
solution  noted.  When  the  point  is  reached  at  which  the  water 
begins  to  form  a  lather  the  addition  of  the  soap  is  stopped  ; 
and  from  the  amount  of  soap  which  has  been  added  the  soap- 
destroying  power  of  the  water  is  calculable.  It  is  customary  to 
express  this  soap -destroying  power  in  terms  of  carbonate  of 
lime.  So  many  degrees  of  hardness,  so  many  grains  of  car- 
bonate of  lime  per  gallon. 

When  carbonate  of  lime  is  held  in  solution  by  carbonic 
acid  it  is  deposited  on  boiling  the  water.  Hence  by  boiling  a 
water  is  often  softened,  and  hence  the  terms  '  temporary  '  and 
'  permanent '  hardness.  The  temporary  hardness  expresses 
the  number  of  grains  per  gallon  of  carbonate  of  lime  deposited 
on  boiling.  The  permanent  hardness  is  the  number  of  grains 
of  carbonate  of  lime  which  boiling  will  not  precipitate.  Total 
hardness  is  the  sum  of  the  temporary  and  permanent  hardness. 
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Not  alone  carbonate  of  lime,  but  sulphate  of  lime  and  likewise 
a  variety  of  otlier  salts  act  on  soap,  causing  hardness  ;  but 
whatever  be  the  source  of  the  hardness,  custom  enjoins  that  it 
should  be  expressed  in  terms  of  carbonate  of  lime  per  gallon. 

The  importance  of  taking  the  degree  of  hardness  has  been 
greatly  overrated,  and  the  medical  officer  of  health  can  hardly 
ever  be  required  to  determine  it. 

CJilorides  in  DrinJdng  Water. — It  is  customary  for  an  analysis 
intended  for  sanitary  purposes  to  include  a  determination  of 
the  amount  of  chlorine  in  the  specimen  of  water.  Urine  and 
sewage  (and  consequently  sewage- contaminated  water)  contain 
chlorides  ;  whilst,  on  the  other  hand,  uncontaminated  water 
is  very  often,  but  by  no  means  invariably,  almost  devoid  of 
chlorides.  Thus,  it  happens,  that  the  presence  of  more  than 
a  trace  of  chlorine  in  water  affords  reason  for  suspecting 
sewage- contamination.  It  should,  however,  not  be  forgotten 
that  proximity  to  the  sea,  and  also  the  geological  formation  of 
the  district  may  be  sources  of  chlorides  ;  and  care  should  be 
taken  not  to  attribute  chlorine  to  sewage-contamination  when 
it  is  due  to  other  causes.  The  maxim  may,  however,  be  laid 
down  that  no  specimen  of  water  that  is  devoid  of  chlorine  can 
possibly  be  affected  by  sewage-contamination.  The  amount 
of  chlorine  in  water  is  determined  by  a  very  simple  and  satis- 
factory volumetric  method,  depending  on  the  fact  that 
chromate  of  silver,  which  is  red  in  colour  and  very  con- 
spicuous, is  not  formed  so  long  as  any  soluble  chlorides  are  in 
the  water,  but  is  produced  by  excess  of  nitrate  of  silver  so  soon 
as  the  chlorides  are  transformed  into  chloride  of  silver.  The 
details  of  the  operation  are  as  follows  : — A  standard  solution  of 
nitrate  of  silver  is  made  by  dissolving  4*79  grammes  of  dry 
nitrate  of  silver  in  one  litre  of  distilled  water.  Each  cubic 
centimeter  of  this  solution  contains  as  much  nitrate  of  silver 
as  corresponds  to  one  milligramme  of  chlorine.  It  is  essential 
that  the  nitrate  of  silver  used  for  this  purpose  be  neutral,  inas- 
much as  chromate  of  silver  is  soluble  in  acids.  The  standard 
solution  just  described  is  used  thus.  In  70  cubic  centimeters 
of  water,  about  30  milligrammes  of  yellow  chromate  of  potash 
are  dissolved.  The  standard  solution  is  then  dropped  care- 
fully into  the  70  cubic  centimeters  of  water  until  the  red 
coloration  just  begins  to  be  permanent.    During  the  addition 
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of  tlie  standard  solution  the  water  must  be  constantly  stirred 
up.  Every  cubic  centimeter  of  silver  solution  employed 
represents  one  grain  of  chlorine  per  gallon  of  water. 

In  order  to  attain  a  bigli  degree  of  accuracy,  it  is  some- 
times desirable  to  take  140  cubic  centimeters  of  water  and 
evaporate  it  down  to  one- half  before  adding  the  chromate  of 
potash  and  silver  solution.  Should  the  water  to  be  tested  be 
acid,  it  must  be  carefully  neutralised  with  pure  carbonate  of 
soda  before  being  tested  for  chlorides.  The  necessity  of 
having  the  neutral  chromate  of  potash  free  from  chlorides, 
and  also  the  carbonate  of  soda  in  a  state  of  freedom  from 
chlorides,  need  hardly  be  insisted  upon.  'Nov  need  I  do  more 
than  hint  at  the  wisdom  of  making  a  blank  assay  with  pure 
distilled  water  before  trusting  to  the  results  given  on  exami- 
nation of  suspected  waters. 

The  following  is  a  tabular  statement  of  the  amount  of 
chlorine  in  different  waters  : 

G-rains  of  Chloride 
per  G-allou. 


Bala  Lake  ......  0706 

New  Water  Supply  to  Gfuildford  (Surrey)  .  .  0"94 

Tunbridge  Wells  .  .  .  .  .  .3-7 

Thames  at  Kew  .  .  .  ...  .  0-847 

Thames' Companies  in  London    .  .  .  .1-2 

Khine  at  Easel    ......  OlO 

London,  Pump  in  Portland  Place  .  .  .2-2 

London,  Pump  in  Goodge  Street  .  .  .  .  12'4 

London,  Pump  in  Oxford  Market  .  .  .  33*2 

Well  in  AVindsor .  .  .  .  .  .6-9 

Weak  Sewage      .  .  .     '     ,  ,  ,  9'9 


Nitrates  in  DrinMng-iuater. — Much  stress  used  to  be  laid  on 
the  presence  and  proportion  of  nitrates  in  drinking-water  ;  but 
the  progress  of  investigation  has  completely  discredited  the 
nitrates  as  criteria  of  unwholesomeness.  It  is  quite  true 
that  in  the  course  of  nature  the  nitrogenous  matter  of 
sewage  is  to  a  great  extent  converted  into  nitrates,  and  that, 
therefore,  when  a  given  specimen  of  water  contains  nitrates, 
it  may  possibly  owe  those  nitrates  to  the  discharge  of  sewage  into 
it.  But,  on  the  other  hand,  if  a  specimen  of  water  be  devoid 
of  nitrates,  the  consequence  by  no  means  follows  that  sewage 
has  never  been  poured  into  it;  for  aquatic  vegetation  destroys 
nitrates,  and  absence  of  nitrates  may  be  due  to  a  rife  aquatic 
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vegetation  as  well  as  to  absence  of  sewage.  Curiously  enough, 
also,  very  fresb.  sewage  is  said  to  be  free  from  nitrates.  The 
circumstance,  however,  which  is  most  fatal  to  the  employment 
of  the  test  of  the  quantity  of  nitrates  as  a  test  of  the  impurity 
of  drinking-water  is,  that  the  very  purest  natural  water  (i.e., 
that  of  deep  springs)  is  highly  charged  with  nitrates.  If, 
then,  a  specimen  of  water  be  rich  in  nitrates,  it  may  be  either 
very  pure  or  very  much  contaminated  ;  and  if  a  specimen  of 
water  be  poor  in  nitrates,  it  may  likewise  be  either  pure  or 
foul.  I  would,  therefore,  advise  the  medical  officer  to  avoid 
making  determinations  of  nitrates  in  drinking-water. 

The  following  are  a  few  examples  in  illustration  of  the 
amount  of  nitrates  actually  existing  in  various  waters  : 

Nitrogen  existing  as  Nitrates  and  Nitrites.  Grains  per  G-allon. 

I.  Guildford  (Surrey)  New  Supply  (very  pure)  by  Wanklyn 

in  1872     ......  0-27 

II.  Water  from  West  of  England  (very  pure)  by  Wanklyn 

&  Smith  in  1868  .....  0*45 

III.  Water  supplied  by  the  Kent  Water  Company  to  London 

(very  pure)  by  Frankland  &  Armstrong   .  .  0-28 

IV.  Thames  Water,  as  delivered  by  Water  Companies  in 

London  (Frankland  &  Armstrong)  .  .  0-24 

V.  Water  supplied  to  Glasgow  from  Loch  Katrine  (Frank- 

land  &  Armstrong)  ....  0-02 

These  examples  show  most  strikingly  the  danger  of  drawing 
any  conclusion  against  the  goodness  of  a  drinking-water  from 
the  circumstance  of  its  being  comparatively  rich  in  nitrates. 
In  the  three  first  examples  the  water  is  of  extraordinary 
purity  (organically  speaking),  and  yet  the  nitrates  are  high. 
Example  IV.  is  the  case  of  water  of  fair  quality,  and  the  nitrates 
are  high.  Example  V.  is  the  celebrated  Glasgow  water,  which 
contains  more  organic  matter  than  average  London  water.  It 
is,  however,  strikingly  devoid  of  nitrates. 

Metals  in  DrinMng -Water. — A  high  degree  of  freedom  from 
metallic  impurity  is  demanded  of  all  water  which  is  to  be  em- 
ployed for  domestic  purposes.  The  metals  especially  to  be 
avoided  are  lead,  copper,  zinc,  arsenic  and  barium.  In  order 
to  test  for  lead  and  copper  the  water  should  be  evaporated 
down  to  one-twentieth  of  its  volume,  then  rendered  slightly  acid 
with  a  few  drops  of  hydrochloric  acid,  and  then  mixed  with  a 
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little  strong  Bolution  of  sulphuretted  hydrogen  in  distilled 
water.  Thus  treated  it  ought  to  remain  colourless.  The 
production  of  a  brownish  colouration  or  precipitate  indicates 
the  presence  of  one  or  other  of  the  metals  in  question.  This 
testing  is  most  conveniently  managed  in  a  white  porcelain 
dish,  which  admits  of  very  accurate  recognition  of  any  traco 
of  colouration.  Should  the  water  under  examination  become 
brownish  on  concentration,  as  is  sometimes  the  case,  espe- 
cially in  the  instance  of  peaty  water,  the  evaporation  must  be 
carried  down  to  dryness,  and  the  residue  must  be  very  gently 
ignited  with  free  exposure  to  the  air.  The  residue  is  afterwards 
to  be  treated  with  a  few  drops  of  hydrochloric  acid,  diluted 
slightly,  and  then  tested  with  sulphuretted  hydrogen  water. 

It  is  preferable  to  perform  this  ignition  in  a  thin  porcelain 
and  not  in  a  platinum  dish,  inasmuch  as  there  is  just  the 
possibility  of  a  faint  trace  of  platinum  passing  into  solution 
and  giving  a  colouration  with  sulphuretted  hydrogen. 

Li  order  to  test  for  zinc,  the  water  should  be  evaporated  down 
to  one-hundredth  of  its  volume,  mixed  with  a  little  solution  of 
potash,  filtered,  and  the  filtrate  mixed  with  sulphuretted  hydro- 
gen water.  A  white  precipitate  in  the  alkaline  solution  is 
indicative  of  zinc. 

To  test  for  arsenio. — Zinc  (free  from  arsenic)  is  placed  in 


the  flask  A,  and  is  covered  with  pure  water.  Then  sulphuric 
acid,  previously  diluted  with  twice  its  volume  of  water  is 
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pourod  throngh  the  funnel.  Hydrogen  gas  will  then  begin 
to  be  generated,  and  will  traverse  the  drying  tube  B.  After 
the  hydrogen  has  escaped  for  a  sufficient  length  of  time  to  dis- 
place all  the  air  in  the  apparatus  a  light  may  be  applied  to  the 
small  orifice  in  the  tube  at  C.  If  a  piece  of  cold  white  porcelain 
(e.  g.  the  surface  of  an  evaporating  basin)  be  held  in  the  flame 
at  C,  a  brown  spot  '  the  well-known  arsenical  crust '  will 
appear,  unless  the  zinc  and  sulphuric  acid  be  quite  devoid  of 
arsenic.  In  order,  still  more  delicately  to  test  for  traces  of 
arsenic  the  flame  of  the  lamp  may  be  applied  externally  to  the 
tube  at  the  spot  marked  B.  The  presence  of  arsenic  in  that 
case  shows  itself  by  the  production  of  an  arsenical  ring  inside 
the  tube,  and  situated  between  E  and  C. 

Having  got  the  apparatus  into  working  order,  and  having 
made  sure  that  it  contains  no  trace  of  arsenic,  in  the  manner 
just  described,  the  operator  may  proceed  to  test  the  water. 
This  he  does  by  simply  pouring  the  water  (previously  evapo- 
rated to  one-hundredth  of  its  original  volume)  through  the 
acid  funnel,  and  continuing  the  generation  of  hydrogen  gas. 
If  arsenic  be  present  the  gas  will  on  burning,  or  being  heated, 
as  was  described,  yield  the  well-known  arsenical  spots  on 
porcelain,  or  on  the  interior  of  the  tube  in  the  form  of  a  ring. 

To  test  for  Barium. — Evaporate  to  about  one-quarter,  and 
then  add  a  Kttle  dilute  sulphuric  acid.  The  formation  of  a 
dense  white  pulverated  precipitate,  or  the  occurrence  of  a  tur- 
bidity, is  a  sign  of  barium  compounds.  This  indication  must 
be  further  confirmed  by  a  blow- pipe  examination  of  the  water 
residue  ;  that  is  to  say,  the  dry  residue  left  on  evaporating  the 
water  to  dryness  must  be  placed  on  a  little  thin  platinum  wire, 
which  must  then  be  held  in  the  colourless  flame  of  the  Bunsen- 
burner,  when,  if  barium  be  present,  the  flame  will  show  a  green 
colour. 

Of  the  foregoing  metals  lead  is  the  one  most  frequently  to 
be  met  with.  It  is  usually  derived  from  a  lead  cistern  or 
from  lead  pipes  used  to  convey  the  water.  A  very  famous 
example  of  the  kind  occurred  some  years  ago  at  Claremont, 
the  residence  of  the  Orleans  family.  Water  in  the  metal- 
liferous districts,  as  for  instance  the  water  of  the  lakes  in 
Cumberland  and  Westmoreland,  is  to  be  suspected  of  lead  and 
copper,  and  ought  to  be  most  rigorously  tested  before  being 
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used  for  the  supply  of  towns.  The  presence  of  more  than  a 
trace  of  Iron  in  a  water  is  against  its  employment  for  domes- 
tic purposes.  A  drinking  water  ought  not  to  blacken  to 
more  than  a  very  slight  extent  when  it  is  evaporated  to  one- 
tenth  of  its  volume  rendered  alkaline  with  ammonia,  and 
tested  with  two  or  three  drops  of  sulpliuret  of  ammonium. 

Organic  Matter  in  Water. — The  main  object  with  which  the 
sanitarian  undertakes  the  examination  of  drinking  water  is  to 
make  out  whether  or  not  it  is  dangerously  contaminated  with 
organic  matter  :  whether  or  not  it  contains  animal  excreta 
which  have  not  undergone  complete  destruction.  The  possi- 
bility of  dealing  with  this  branch  of  the  subject  by  chemical 
methods  is  quite  modern,  inasmuch  as,  a  few  years  ago,  there 
were  no  chemical  tests  of  sufficient  delicacy  for  employment 
with  this  object  in  view.  The  difficulty  depends  upon  the 
excessive  minuteness  of  the  difference  in  composition  between 
a  clean  and  an  unclean  water. 

Let  us  trace  the  progress  of  contamination  in  a  well  known 
case.  The  instance  of  the  metropolis  may  be  taken.  In  London 
the  urine  of  the  population,  mixed  with  about  30  gallons  of 
water  per  individual,  constitutes  the  sewage.  In  addition  to 
the  urine,  there  are,  it  is  true,  the  faeces,  and  also  a  quantity  of 
soap  and  other  varieties  of  refuse.  Confining,  however,  our 
attention  to  the  urine  (which  is  the  more  important  con- 
stituent) we  may  arrive  at  numerical  results  which  will  be 
sufficiently  true  for  the  present  purpose.  A  man  passes  on 
an  average  three  pounds  of  urine  in  the  24  hours.  Since  30 
gallons  of  water  weigh  300  pounds,  it  follows  that  average 
London  sewage  must  contain  not  more  than  one  per  cent,  of 
urine.  In  average  urine  the  organic  solids  do  not  exceed 
three  per  cent.,  therefore,  in  London  sewage  the  urinous  or- 
ganic solids  do  not  exceed  0*03  per  cent,  on  an  average. 
Examinations  of  London  sewage  of  late  years  show  that  the 
strength  is  iudeed  very  considerably  below  this  mark.  Three 
parts  of  urinous  organic  solids  in  ten  thousand  parts  of 
sewage  is,  therefore,  the  maximum  proportion  in  London. 
This  amounts  to  21  grains  per  gallon. 

Now,  if  the  water  of  a  well  have  received  one-twentieth  of 
its  volume  of  sewage,  it  would  be  a  very  foul  well ;  and  yet 
in  such  a  well  there  would  be  but  one  grain  of  ui^inous  or- 
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ganic  solids  per  gallon.  One  per  cent,  of  sewage  in  a  well  is 
undesirable,  and  this  is  only  0''2  grain  of  these  solids  per 
gallon. 

Directing  attention  more  particularly  to  the  nature  of  these 
urinous  solids,  we  recognise  that  at  least  four-fifths  of  the 
organic  matter  in  urine  is  urea,  and  that  this,  for  the  most 
part,  undergoes  fermentation  into  carbonate  of  ammonia  when 
the  urine  is  diluted  so  as  to  become  sewage.  My  own  exami- 
nation of  specimens  of  sewage  show  abundance  of  carbonate 
of  ammonia  (which  is  fermented  urea)  but  little  or  no  actual 
urea ;  and  I  am  informed  that  other  observers  have  arrived 
at  a  like  result.  Clean  rivers  and  deep  springs  are  devoid, 
or  all  but  devoid,  of  ammonia :  therefore  when  we  find 
carbonate  of  ammonia  occurring  in  a  water,  we  may  regard 
it  as  the  representation  of  so  much  urea. 

Owing  to  the  excessive  minuteness  of  the  quantities  which 
distinguish  between  a  bad  and  a  good  water,  it  is  convenient 
to  adopt  a  different  scale  of  measurement  for  them.  Instead 
of  dealing  with  them  as  with  the  '  total  solids  '  in  water, 
which  we  have  measured  by  the  number  of  grains  per  gallon 
(or  parts  in  70,000),  there  is  convenience  in  adopting  a  much 
finer  scale,  and  these  quantities  are  conveniently  measured  by 
'  milligrammes  per  litre '  (which  is  parts  in  a  million).  My 
experience  has  led  me  to  attach  great  importance  to  the 
adoption  of  an  appropriate  standard  of  measurement. 

When  average  urine  is  thoroughly  decomposed,  so  that  all  its 
urea  is  completely  transformed  into  carbonate  of  ammonia,  it 
yields  accordicg  to  my  own  experiments,  0*90  per  cent,  of  free 
ammonia  and  0*05  per  cent,  of 'albuminoid  ammonia '  (the  term 
'  albuminoid  ammonia '  will  be  explained  presently).  As- 
suming that  London  sewage,  as  aforesaid,  contains  a  day's 
urine  (or  3  pounds  of  urine)  in  30  gallons  or  300  pounds  of 
water,  it  follows  that  1,000,000  parts  of  London  sewage  con- 
tains 90  parts  of  free  ammonia. 

I^'ow,  on  18th  June,  1867,  I  found  that  the  Thames  water 
at  London  Bridge,  where  it  is  highly  contaminated  (having 
received  the  Fleet  Ditch  sewer)  contained  1-02  parts  of  free 
ammonia  per  million  parts  of  water.  Let  us  ask  what  pro- 
portion of  sewage  is  thereby  indicated.  The  answer  is,  about 
one  volume  of  sewage  in  90  of  water. 
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There  is  no  reason  for  supposing  that  traces  of  carbonate 
of  ammonia  in  drinking-water  are  in  themselves  injurious, 
and  the  only  reason  for  attaching  importance  to  carbonate  of 
ammonia  (or  free  ammonia)  in  water  is  that  its  presence 
is  indicative  of  recent  sewage,  and  consequently  of  those 
poisons  which  sometimes  occur  in  sewage.  The  impor- 
tance of  the  free  ammonia  is  of  the  same  kind  as  the 
importance  of  the  chlorine  in  drinking-water,  but  the  evi- 
dence of  sewage  contamination  afforded  by  abundance  of  am- 
monia is  far  more  cogent  than  that  afforded  by  abundant 
chlorides.  The  striking  character  of  this  ammonia-test  for 
sewage  may  be  judged  of  by  the  example  just  cited,  viz.,  that 
of  the  river  Thames,  which,  by  sewage  contamination,  is 
made  to  contain  50  times  as  much  ammonia  as  it  would  other- 
wise have  done.  A  very  extended  examination  of  natural 
water,  from  a  great  variety  of  sources,  has  established  the 
important  fact  that,  unless  fouled  with  recent  sewage,  it  is 
devoid  of  ammonia  to  an  extraordinary  degree.  Thus,  the 
water  supply  to  London,  Manchester,  Edinburgh,  Chesterj 
and  Glasgow  contains  less  than  0*03  parts  of  free  ammonia 
yer  million  parts  of  water. 

By  the  ammonia-test  there  is  no  difficulty  in  recognising 
one  part  of  recent  sewage  in  2,000  parts  of  drinking-water. 
As  has  been  said,  the  other  nitrogenous  matters  in  urine  are 
present  in  much  smaller  amounts.  They  are,  however,  much 
more  permanent  than  urea,  and  survive  not  only  the  trans- 
formation of  urea  into  carbonate  of  ammonia,  but  even  the 
oxidation  of  the  carbonate  of  ammonia  into  nitrates.  It  is 
such  matters  as  these,  and  also  permanent  organic  matters  in 
the  fgeces,  which  are  really  to  be  dreaded  in  drinking-water. 
For  them  Science  is  now  in  possession  of  a  test  of  extra- 
ordinary delicacy,  consisting  of  oxidation  by  strongly  alkaline 
permanganate  of  potash,  and  estimation  of  the  amount  of 
ammonia  which  is  thereby  generated.  With  these  remarks 
we  now  pass  on  to  the  description  of  the  ammonia-process  of 
water-analysis,  which  has  for  its  object  to  determine  whether 
water  is  clean  (organically  speaking)  or  whether  it  is  foul. 

The  Ammonia  Process. — For  the  performance  of  water- 
analysis  by  the  ammonia  process,  the  following  are  required : — 
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(1)  .  The  Nessler  reagent. 

(2)  .  Dilute  Standard  Solution  of  Ammonia. 

(3)  .  Solution  of  Potash  and  Permanganate  of  Potash. 

(4)  .  Carbonate  of  Soda. 

(5)  .  Distilled  Water. 

(6)  .  Eetart. 

(7)  .  Liebig's  Condenser. 

(8)  .  Lamp  and  Ketort  holder. 

(9)  .  Glasses  for  Nessler  Test. 

(10)  .  Half  Litre  Flask. 

(11)  .  G-raduated  Burette. 

(12)  .  Pipette  for  Nessler  Test. 

T}ie  Nessler  reagent  is  a  saturated  solution  of  periodide  of 
mercury  in  iodide  of  potassium  rendered  very  strongly  alkaline 
by  means  of  much  potash  or  soda.  Boil  35  grammes  of  iodide 
of  potassiam  and  13  grammes  of  corrosive  sublimate  in  about 
half  a  litre  of  water,  in  which  they  will  dissolve  completely. 
That  having  been  accomplished  add  to  the  solution  a  cold 
saturated  solution  of  corrosive  sublimate  until  the  precipitate 
of  periodide  of  mercury  just  begins  to  be  incapable  of  redis- 
solving  in  the  liquid.  Then  add  160  grammes  of  caustic 
potash  (or  120  grammes  of  caustic  soda)  dissolved  in  about 
200  cubic  centimeters  of  water,  and  dilute  the  whole  liquid 
with  water  up  to  one  litre. 

Having  in  this  manner  made  a  litre  of  Nessler  reagent,  add 
about  20  cubic  centimeters  of  satarated  solution  of  corrosive 
sublimate  in  order  to  impart  sensitiveness  to  the  reagent ; 
allow  it  to  stand  in  a  stoppered  bottle  until  the  precipitate  has 
subsided.    It  is  then  ready  for  use. 

When  a  small  quantity  of  the  reagent  is  added  to  a  solution 
containing  a  trace  of  ammonia,  a  yellow  or  brown  colouration 
is  produced,  and  the  quantity  of  ammonia  is  judged  of  by  the 
depth  of  colour.  Before  trusting  a  given  specimen  of  Nessler 
reagent  it  should  be  tested  with  a  little  weak  ammonia,  in 
order  to  make  sure  that  it  is  delicate.  If  by  any  accident  it 
should  refuse  to  yield  the  colouration,  the  addition  of  a  little 
more  solution  of  corrosive  sublimate  will  usually  be  found  to 
render  it  active  and  delicate. 

(2.)  The  dilute  standard  solution  of  ammonia  is  thus  pre- 
pared. In  one  litre  of  water  3  "15  grammes  of  chloride  of 
ammonium  (commercial  sal  ammoniac  will  do  very  well)  is 
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dissolved.  This  gives  a  solution  containing  one  miligramme 
of  ammonia  in  one  cnbic  centimeter  of  water.  This  is  the  most 
convenient  strength  to  keep.  For  nse,  however,  in  water 
analysis  it  requires  dilution  with  ninety-nine  volumes  of  pure 
distilled  water,  which  is  conveniently  effected  by  measuring 
out  with  an  accurate  five- cubic- centimeter  pipette,  and  then 
filling  up  in  the  half  litre  flask  with  distilled  water.  In  this 
manner  is  obtained  a  standard  solution  of  ammonia  containing 
0"01  milligramme  of  ammonia  in  one  cubic  centimeter  of  ivater, 

(3.)  The  solution  of  potash  is  made  by  dissolving  eight 
grammes  of  permanganate  of  potash,  and  two  hundred  grammes 
of  solid  caustic  potash  in  a  litre  of  water.  The  solution  is 
boiled  for  some  time  to  free  it  from  all  traces  of  ammonia, 
and  organic  nitrogenous  matter ;  for  this  purpose  some  200 
cubic  centimeters  may  be  evaporated  off,  and  replaced  by 
means  of  pure  water.,  The  quantity  of  this  solution  required 
for  each  analysis  is  50  cubic  centimeters  ;  so  that  each  analysis 
consumes  10  grammes  of  potash,  and  0*4  grammes  of  perman- 
ganate of  potash, 

(4.)  A  saturated  solution  of  carbonate  of  soda  may  be  made 
by  boiling  an  excess  of  the  common  carbonate  in  water. 
About  10  cubic  centimeters  of  the  cold  saturated  solution  is 
the  right  quantity  to  use  in  a  water  analysis.  Instead  of 
solution,  the  dry  solid  carbonate  which  has  just  been  ignited 
may  be  used.  About  a  gramme  is  the  proper  quantity.  The 
object  of  using  carbonate  of  soda  is  in  order  that  the  free  am- 
monia in  water  may  be  easily  expelled  on  distillation. 

(5.)  Distilled  Water. — This  is  required  for  the  making- up 
of  the  various  standards  of  ammonia,  as  will  by  and  by  be 
explained.  It  must  be  very  free  from  ammonia.  In  100 
cubic  centimeters  there  ought  not  to  be  0'005  milligrammes  of 
ammonia.  By  distilling  any  common  drinking  water  it  may 
be  easily  obtained  in  a  satisfactory  state  of  purity  if  the  first 
portions  of  distillate  be  rejected  before  the  collection  be  com- 
menced. The  distillation  ought  not  to  be  pushed  too  far. 
For  the  execution  of  a  water  analysis  not  more  than  a  half 
litre  of  distilled  water  is  used  up  ;  wherefore,  as  will  doubtless 
be  suggested  by  some  of  our  readers,  the  same  retort  and 
Liebig's  condenser,  which  is  required  for  the  execution  of 
the  analysis,  may  be  first  conveniently  utilised  in  the  prepara- 
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tion  of  a  little  distilled  water.  It  is  unsafe  to  trust  any  dis- 
tilled water  without  testing  it ;  and  this  is  specially  true  of 
that  which  is  sold. 

(6.)  Uetorts. — The  capacity  of  the  retort  required  is  about  a 
litre.  They  should  be  stoppered,  and  in  London  cost  from 
two  to  three  shillings. 

(7.)  The  Liehig's  Condenser. — This  is  provided  by  the 
various  dealers  in  chemical  apparatus,  and  msiy  cost  from  ten 
shillings  to  thirty  shillings,  depending  upon  the  material. 

(8.)  Lamp  and  Betort  Holder. — A  good-sized  Bunsen's  lamp 
with  a  piece  of  india-rubber  tubing  to  connect  it  with  the  gas 
pipe,  is  required.  It  is  also  of  importance  to  have  a  firm  and 
convenient  retort-stand.  An  iron  upright  with  an  iron  clip, 
lined  with  cork  is  that  which  I  am  in  the  habit  of  using. 

(9.)  Glasses  for  Nessler -test. — These  are  cylinders  of  white 
glass  with  a  mark  at  50  cubic  centimeters.  About  half-a-dozen 
of  these  are  needed. 

(10.)  A  half  litre  flash  to  measure  out  the  water;  (11)  a 
graduated  burette,  marked  into  cubic  centimeters,  for  measuring 
the  dilute  standard  ;  and  (12)  a  Pipette  for  Nessler  test,  con- 
sisting of  a  simple  glass  tube,  which  is  capable  of  delivering 
two  cubic  centimeters  of  the  Nessler  test,  will  require  no 
particular  mention.  They  are  all  to  be  bought  of  the  dealers 
in  chemical  apparatus. 

The  operation  is  performed  in  the  following  manner. 

The  retort  having  been  washed  out  first  with  a  little  strong 
acid  (either  hydrochloric  or  sulphuric  acid)  is  then  washed 
out  with  good  tap  water  until  the  few  drops  which  drain  out 
do  not  taste  acid.  It  is  then  mounted  in  its  holder  and 
properly  connected  with  the  Liebig's  Condenser,  either  by 
means  of  an  india-rubber  tube  or  else  just  packed  into  the 
condenser  by  means  of  a  little  writing  paper.  Half  a  litre  of 
the  sample  of  water  is  then  measured  in  the  half  litre  flask  and 
poured  into  the  retort.  Then  the  10  cubic  centimeters  of 
solution  of  carbonate  of  soda,  or  else  the  one  gramme  of 
freshly  ignited  carbonate  of  soda,  is  put  into  the  retort.  The 
Bunsen  lamp  is  then  lighted,  and  its  flame  applied  externally, 
directly  to  the  naked  retort.  The  retort  must  be  thrust  right 
down  into  the  flame,  which,  however,  must  not  play  upon  the 
surface  higher  than  the  level  of  liquid  inside.    In  a  few 
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minutes  the  contents  of  the  retort  will  begin  to  boil.  Distil 
off  50  cubic  centimeters,  and  Nesslerise  it.  Then  distil  off  150 
cubic  centimeters,  and  throw  them  away.  Having  done  so, 
and  thereby  reduced  the  volume  of  the  contents  of  the  retort 
to  300  cubic  centimeters,  pour  into  the  retort,  by  means  of  a 
wide  funnel,  50  cubic  centimeters  of  the  above  described 
'  solution  of  potash  and  permanganate  of  potash.'  At  this 
stage  of  the  process  it  may  be  requisite  to  shake  the  retort 
gently  in  order  to  avoid  bumping.  This  is  especially  the  case 
in  the  analysis  of  very  bad  water.  With  a  little  practice  and 
ahttle  presence  of  mind  the  operator  will,  however,  overcome 
difficulties  of  this  description.  The  distillation  being  again 
continued,  50  cubic  centimeters  must  be  collected  and 
Nesslerised.  Then  a  second  50  cubic  centimeters  distilled  off 
and  Nesslerised ;  and  then  a  third  50  cubic  centimeters  dis- 
tilled off  and  Nesslerised :  and  then  the  ammonia  process  of 
water  analysis  is  accomplished. 

Nesslerising,  which  has  been  often  mentioned  in  the  above 
passage,  is  the  operation  of  finding  the  strength  of  a  dilute  solu- 
tion of  ammonia  by  help  of  the  Nessler  test — a  test  discovered 
by  a  chemist  named  Nessler.  The  preparation  of  the  Nessler 
reagent  has  been  already  described  in  detail.  Let  it  be 
required  to  tell  how  much  ammonia  is  present  in  50  cubic 
centimeters  of  distillate  contained  in  one  of  the  50  cubic 
centimeters  cylinders  of  colourless  glass  which  has  been  re- 
ferred to.  For  this  purpose,  2  cubic  centimeters  of  Nessler 
reagent  must  be  mixed  with  the  50  cubic  centimeters  of  dis- 
tillate. This  is  best  done  by  aid  of  the  appropriate  2  cubic 
centimeter  pipette  already  mentioned.  With  the  pipette 
2  cubic  centimeters  of  the  reagent  are  withdrawn  from  the 
bottle  in  which  the  Nessler  reagent  is  kept,  and  transferred  to 
the  cylinder  containing  the  50  cubic  centimeters  of  distillate. 
The  pipette  also  serves  as  a  convenient  stirrer  to  stir  up  after 
adding  the  reagent.  This  having  been  done,  wait  a  minute 
or  two.  If  the  liquid  assumes  a  rich  deep  brown  it  contains 
much  ammonia ;  and  if,  indeed,  it  yields  a  brownish  precipi- 
tate, then  it  contains  very  much  ammonia  :  but  if  it  remain 
quite  colourless  it  is  free  from  all  trace  of  ammonia  (i.e.  it 
does  not  contain  so  much  as  "005  milligramme) .  If  the  colour 
is  not  deep,  but  only  slightly  yellow,  there  is  a  little  ammonia 
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there.  The  amount  is  found  by  comparison  witli  an'  artificial 
and  known  solution  of  ammonia.  This  is  managed  by  taking 
another  clean  colourless  glass  cylinder,  and  pouring  distilled 
water  and  a  certain  known  measure  of  the  '  dilute  standard 
ammonia  '  above  described,  and  then  adding  two  cubic  centi- 
meters of  Nessler  reagent  and  noting  the  depth  of  colouration 
thereby  produced.  If  the  depth  of  colouration  in  this  artificial 
solution  be  just  equal  to  that  in  the  distillate  the  task  is  done  ; 
inasmuch  as  the  quantity  of  ammonia  employed  to  make  the 
artificial  solution  must  in  that  case  be  equal  to  that  in  the 
distillate. 

Should  the  artificially-prepared  solution  of  ammonia  pro- 
duce a  deeper  colouration  than  the  distillate  which  is  com- 
pared with  it,  then,  as  will  be  obvious,  another  artificial 
solution  of  less  strength  must  be  prepared  and  treated  with 
the  Nessler  reagent ;  in  short,  the  colouration  given  on  addi- 
tion of  Nessler  reagent  to  the  distillate  is  to  be  imitated  by 
means  of  distilled  water,  standard  solution  of  ammonia  and 
Nessler  test  and  the  quantity  of  ammonia  required  for  the 
imitation  is  the  quantity  actually  contained  by  the  portion  of 
distillate. 

In  the  course  of  a  water  analysis  it  will  be  perceived  that 
ammonia  is  to  be  looked  for  at  two  stages  ;  firstly,  on  dis- 
tilling ofi"  with  carbonate  of  soda  ;  and,  secondly,  on  distilling 
ofi"  with  alkaline  permanganate.  The  first  portion  of  ammonia 
is  the  'free  ammonia.'  The  second  portions  of  ammonia  are 
the  'albuminoid  ammonia.' 

As  will  have  been  seen,  the  recommendation  was  given  to 
Nesslerise  the  first  50  cubic  centimeters  of  distillate  containing 
'free  ammonia,'  and  then  to  throw  away  the  next  150  cubic 
centimeters  of  distillate  containing  free  ammonia.  Formerly 
it  was  the  custom  of  my  colleagues  and  myself  to  Nesslerise 
all  four  lots  of  free  ammonia  ;  but  that  was  a  useless  expen- 
diture of  labour,  inasmuch  as  the  first  50  cubic  centimeters 
invariably  contains  tliree  quarters  of  the  total  quantity.  The 
rule  is  to  Nesslerise  the  first  50  cubic  centimeters  of  distillate, 
and  then  to  add  one-third  to  the  amraonia  found.  For  instance, 
suppose  the  first  50  cubic  centimeters  contain  0*02  milli- 
gramme of  ammonia,  then  the  total  free  ammonia  is  0*027 
milh gramme  per  half  litre,  and  of  course  double  that  amount 
in  one  litre.' 
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In  the  instance  of  the  albuminoid  ammonia,  it  is  necessary 
to  Nesslerise  each,  successive  fraction  (i.e.  6j3  cubic  centi- 
meters) of  distillate,  and  to  add  the  amounts  together  in  order 
to  arrive  at  the  total  '  albuminoid  ammonia.'  Before  leaving 
this  part  of  the  subject  a  caution  must  be  given :  viz.,  that 
before  trusting  to  the  purity  of  the  materials  used  in  the 
analysis,  and  before  trusting  to  the  completeness  of  the 
arrangements  for  the  experiments,  it  is  prudent  to  make  either 
an  analysis  of  a  water  of  known  quality,  or  else  a  blank  assay 
on  recently  distilled  and  pure  water. 

Inasmuch  as  half  a  litre  of  water  is  employed  for  a  deter- 
mination of  the  amount  of  free  and  albuminoid  ammonia,  the 
result  must  be  multiplied  by  two  in  order  to  arrive  at  the 
yields  per  litre,  or  per  million  parts.  The  following  example 
of  the  manner  in  which  notes  are  kept  of  these  analyses  in  my 
laboratory  may  possibly  be  useful. 

Half  a  litre  of  sample  of  water  taken  for  analysis  : — 

Free  Ammonia  -01  milligrame. 

Albuminoid  Ammonia.       .       .       .  "OBS 

•015 

•000 

•05 

Therefore  in  one  litre — Free  Ammonia  =  ^02. 
Albuminoid  Ammonia  =  '10. 


The  following  examples  will  serve  in  illustration. 


Parts  in 

a  million 

Milligrammes  per  Litre. 

Free 

Albuminoid 

Date. 

Ammonia. 

Ammonia. 

1867. 

July 

West  Middlesex  Company — Thames  . 

•01 

•07 

Do. 

Do. 

do.   .  . 

•01 

•06 

Do. 

Do. 

do. 

•01 

•06 

Do. 

Do. 

do. 

•01 

•06 

1868. 
July  29 

Do. 

do. 

•01 

•09 

1872. 

Oct.  3 

Do. 

do. 

•01 

•07 

Dec.  3 

Do. 

do. 

•00 

•10 

1873. 

Jan.  2 

Do. 

do. 

•00 

•08 

Y 
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Parts  in 

a  million 

Milligrammes  per  Litre. 

Free 

Albuminoid 

Date 

Ammonia 

Ammonia 

ioo  t , 



July 

Grand  Junction  Company — Thames 

•01 

•08 

UO, 

Do. 

do. 

•01 

•07 

DO, 

Do. 

do. 

•01 

•07 

Do 

Do. 

do. 

•01 

•07 

lot  Z. 

r\r>i-  ft 

kJCZ.  o 

Do. 

do. 

•00 

•07 

JUec.  0 

Do. 

do. 

•00 

•16 

1  ftfi7 

July 

Chelsea  Company- 

-Thames 

•01 

•07 

Tin 

UO, 

Do.  do. 

•01 

•10 

lo  i  z. 

Do.  do. 

•00 

•06 

Do.  do. 

•02 

•13 

loo/. 

July  0 

Southwark  &  Vauxhall  Co, — Thames  . 

•03 

•16 

July  lo 

Do. 

do. 

•02 

•12 

J  uiy  i  o 

Do.' 

do'.  '. 

•01 

•15 

1  Q70 

Jt;  6D.  / 

Do. 

do. 

•01 

•12 

-UO. 

Do. 

do. 

•01 

•09 

UO, 

Do. 

do. 

•01 

•12 

Do. 

do. 

•06 

•12 

Do. 

do. 

•06 

•13 

UO, 

•Do. 

do. 

•06 

•12 

uec.  z 

Do. 

do. 

•00 

•18 

1  QC7 

tj  uiy  i  y 

Lambeth  Company- 

—Thames  . 

•02 

•14 

Tni-7  9n 
J  Uiy  /u 

Do.  do. 

•02 

•15 

1  S79 
Lo  I  Z, 

"Rph  7 

Do.  do. 

•01 

•14 

( )pf  Q 

Do.  do. 

•01 

•10 

"Hai^  9 

X/cC.  Z 

Do.  do. 

•01 

•16 

1  QC7 

Tiilir  91 

J  Uiy  z  i 

Water  from  the  Ne 

w  Eiver 

•02 

•08 

Tnl-57-  1  9 

J  Uiy 

Do. 

do. 

•01 

•05 

J  Uiy  zu 

Do. 

do. 

•02 

•05 

Aug.  21 

Do. 

do. 

•00 

•06 

ioDo. 

Tan  9 

Jan.  zo 

Do. 

do. 

•02 

•09 

Aug.  1 

Do. 

do. 

•00 

•08 

1  879 
lo  1  Z, 

r\r>i  9 

uco.  z 

Do. 

do. 

•02 

•08 

Nov.  21 

Do. 

do. 

•01 

•06 

1867. 

June  1 8 

East  London  Company — Eiver  Lea 

•03 

•09 

1872. 

Oct.  10 

Do.  do. 

do. 

•01 

•04 

Dec.  4. 

Do.  do. 

do.          ,  J 

•01 

•18  1 
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Parts  in  a  million 

Milligrammes  per  Litre. 

Date 

Free 

Albuminoid 

Ammonia 

Ammonia 

1872. 

Feb.  7 

Kent  Company 

•01 

•02 

JUO,  CIO. 

Ul 

.AO 

1867. 

A  nff    1  Q 

Aug.  ly 

Manchester  W^atee- Supply 

•01 

•AR 
UD 

Do. 

Do.  do. 

•AT 

•07 

Do. 

Do.  do. 

.AT 

•07 

1871. 

Chester  Water-Supply 

\j  i 

.AT 

U7 

1867. 

Edinburgh  "Water- Supply 

Sept.  25 

Swanston  .... 

•AQ 

'10 

Do. 

Crawley  .... 

•01 

•08 

Tin 

Colmton  .... 

•u 

•08 

Do. 

Comiston  .... 

.  AA 

•03 

Sept.  18 

University  tap  .... 

•AA 

UU 

•A7 

u/ 

1  OD  t  , 

Oct.  3 

Glasgow  Water  (from  Loch  Katrine) . 

•00 

•08 

1871. 

Scarborough  Water-Supply 

Dec. 

JTiUIll  LULU  X  UliiUlUg  yoijO>blULl  • 

•01 

•Afi 
UO 

New  W^ater-Supply  to  Guildford 

1872. 

(Surrey) 

Peb.  6 

consisting  of  deep  spring  water 

•00 

•m 

1867. 

Water  from  Cold  Harbour,  Dorking 

•m 

•AA 

UU 

1867. 

Caterhaji-Water  after  the  application 

of  Clark's  softening  process  . 

•04. 

•AA 

UU 

1868. 

Five  Springs  in  the  West  of  England 

July  23 

No.  1  (containing  26  grs.of  solids  per  gal.) 

•00 

•01 

Do. 

No.  2,  with  23  grains  . 

•01 

•04 

Do. 

No.  3,  with  20  grains  . 

•00 

'01 

Do. 

No.  4,  with  52  grains  . 

•00 

•01 

Do. 

No.  5,  with  20  grains  . 

•01 

•03 

Three  of  the  Thames  Companies  which  supply  London  with 
water,  supply  water  which  does  not  yield  more  than  0'06  or 
0-07  milhgrammes  of  albuminoid  ammonia  per  litre.  This 
they  do  in  summer  time,  and  ordinarily  when  the  river  is  not 
flooded.  Occasionally,  however,  in  winter  and  in  flood-times 
the  water  supplied  by  these  Companies  is  not  so  pure  ;  owing, 
no  doubt,  to  the  capacity  of  the  filtering  beds  being  overtaxed. 

Y  2 


324  MANUAL  OF  PUBLIC  MEDICINE 


Two  of  the  Thames  Companies,  viz.  the  Southwark  and 
Vaiixhall  and  the  Lambeth  Companies,  supply  impure  water  at 
all  seasons  ;  and  instead  of  '06  or  '07  milligrammes  per  litre, 
supply  water  yielding  on  an  average  about  "14  milligrammes 
of  albuminoid  ammonia  per  litre.  These  Companies  have  had 
defective  filters,  and  indeed  have  been  supplying  London  with 
water  which  is  only  slightly  cleaner  than  the  unfiltered 
Thames  water  drawn  from  the  river  at  Hampton  Court.  Ordi- 
narily the  water  of  the  New  River  Company  which  is  supplied 
to  London  does  not  give  more  than  "06  or  '07  milligrammes 
of  albuminoid  ammonia  per  litre.  The  water  which  is  brought 
to  Manchester,  from  the  high  ground  at  Woodhead,  showed  a 
similar  result  when  it  was  examined.  The  same  thing  has 
been  noted  relative  to  the  waters  of  Edinburgh,  Chester, 
Scarborough,  and  Derby. 

These  remarkable  results  have  led  to  the  assignment  of  the 
limits  '  "06  or  '07  milligrammes  of  albuminoid  ammonia  per 
litre  '  as  the  limits  which  distinguish  clean  from  unclean 
water.  No  town  ought  to  be  served  with  water  which  over- 
steps these  limits. 
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Tn  conclusion  I  will  give  some  examples  of  analysis  of  waters 
whicli  are  not  fit  to  drink. 


Parts  in 

a  million 

Milligrammes  per  Litre. 

Free 

Albuminoid 

Date. 

AfnTnoTiifi, , 

Ammonia 

1872. 

ieb. 

An  *  Effluent  Water  '  from  sewage . 
Waters  from  the  Thames  at  London 
Bridge,  taken  at  different  states 

16-20 

0-90 

1867. 

OF  THE  TIDE 

June 

High  tide  .... 

1-02 

0-59 

Do.  .... 

1-02 

0-56 

Do.  .... 

1-02 

0-50 

At  two  hours  flood  (after  filtration 

through  paper) 

1-76 

0-35 

1867. 

June 

Great  St.  Helen's  Pump,  London 

3-75 

0-18 

Pump  in  Bishopsgate  Street,  London 

7-50 

0-26 

Pump  in  Drapers'  Hall,  London, 

3-75 

0-18 

1867. 

Pump  in  Edinburgh  . 

0-21 

0-29 

1873. 

Well  Water  in  Windsor  (containing 
60*2  grs.  of  solids  and  6'9  grs.  of 

chlorides  per  gallon) 

1-20 

0-08 

1873. 

Well  Water  from  Eton  (containing 
48'5  grs.  of  solids  and  5*6  grs.  of 

chlorides  per  gallon) 

•00 

0-84 
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CHAPTER  II. 

AIE. 

In  order  to  a  right  understanding  of  the  subject,  it  will  not 
be  useless  to  begin  with  a  general  survey  of  the  chemical 
composition  of  the  atmosphere. 

The  atmosphere  consists  mainly  of  the  two  gases,  nitrogea 
and  oxygen,  which  are  not  combined  with  one  another,  but 
only  mixed  together.  The  relative  proportions  of  these  gases 
are  79*02  volumes  of  nitrogen,  and  20'98  volumes  of  oxygen. 
This  ratio  is  maintained  all  the  world  over,  whether  we  go  to 
the  top  of  the  mountain,  or  to  the  surface  of  the  sea,  or  down 
into  the  valley.  Hardly  is  it  altered  by  the  greatest  activity 
of  our  busiest  and  most  populous  towns,  notwithstanding  that 
every  animal  that  breathes,  and  every  fire  that  burns,  is  using 
up  the  oxygen  of  the  air.  In  the  air  of  the  streets  of  Man- 
chester and  of  the  streets  of  London,  there  is  all  but  as  high 
a  proportion  of  oxygen  as  in  the  air  off  the  hill- tops  in  Scot- 
land. Vide  the  following  table,  compiled  from  Dr.  Angus 
Smith's  admirable  book  on  "  Air  and  Rain  "  : — 

SOURCE  OF  THE  AIE. 

Oxygen. 
Percentage 
by  volume 
(in  dried  air) 

Tops  of  Hills  (Scotland)  .  ....  20-98 

North  East  Sea-shore  and  open  heath  (Scotland)  .  20*999 

Suburb  of  Manchester  in  wet  weather     .  .  .20*98 

Do.  do.  ...  20-96 

From  Marburg  (G-ermany),  analysis  by  Bunsen  .  .  20*92 

Mean  of  a  great  number  of  specimens  of  Air  from  Paris 

(analysis  by  Regnault)        .  .  .  .20-96 

Average  composition  of  the  Air  in  open  parts  of  London 

(by  Dr.  Angus  Smith)         ....  20-95 
Average  composition  of  Air  in  the  worst  parts  of  London 

Streets  (by  Dr.  Angus  Smith)         .  .  .  20-857 
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Even  in  sucli  places  as  tlie  tunnel  of  the  Metropolitan  railway 
and  in  close  rooms  the  fall  in  the  oxygen  is  of  a  very  trifling 
description,  as  may  be  judged  of  from  the  following  analysis 
made  by  Dr.  Angus  Smith  : — 


Oxygen . 

Date. 

Place. 

Percentage 

by  volume 
(in  dried  air). 

1869. 

Metropolitan  Railway. 

Nov.  12 

Tunnel  between  Grower  Street  and  King's  Cross 
Stations  :  specimen  taken  at  the  open  win- 

dow, first-class  carriage,  10  a.m. 

20-60 

Do. 

Do.  7.30  P.M.  .... 

20-79 

Do. 

Tunnel,  Praed  Street:  specimen  taken  at  the 

open  window,  second  class  carriage,  1 0.30  a.m. 

20-71 

Nov.  15 

Specimen  taken  during  journey  between  Grower 
Street  and  King's  Cross,  first-class  carriage. 

windows  open,  10.15  a.m. 

20-66 

Do. 

Do.  3  P.M.  .... 

20-70 

Do. 

Do.  11  P.M.  .... 

20-74 

Average 

20-70 

Air  taken  from  a  sitting-room  which  felt  close,  but  not 

exces 

sively  so  . 

20-89 

From  small  room  with  petroleum  lamp 

20-84 

Do.  after  six  hours  .... 

20-83 

About  backs  of  houses  and  closets 

20-70 

Pit  of  theatre,  11.30  P.M.  .  .... 

20-74 

Gallery  of  theatre,  10.30  p.m.  .... 

20-63 

1 

From  which  it  is  abundantly  evident  that  a  lowering  of  oxygen 
to  the  extent  of  only  0'3  per  cent,  is  all  that  takes  place  in 
many  badly  ventilated  places.  ISTow,  in  itself,  this  lowering 
of  the  oxygen  is  far  too  trifling  to  be  of  influence  on  the  animal 
economy.  In  mines  a  far  greater  depression  of  the  oxygen  is 
observed  than  in  the  worst  ventilated  rooms.  The  worst  in- 
stance of  air  in  a  mine  cited  by  Dr.  Angus  Smith,  is  that  in 
which  the  oxygen  fell  to  18'27.  Even,  however,  in  this  ex- 
treme case  it  is  not  improbable  that  the  deficiency  in  oxygen 
is  in  itself  of  no  biological  importance. 

Turning  to  history,  it  may  possibly  not  be  uninteresting  to 
make  the  observation  that  the  captives  in  the  Black  Hole  in 
Calcutta  did  not  perish  (or  even  sufi*er)  for  lack  of  oxygen. 

From  the  foregoing  it  will  be  abundantly  plain  that  the. 
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Medical  Officer  of  Health  need  not  trouble  himself  with 
measurements  of  oxygen  in  air,  but  that  he  must  look  to  other 
criteria. 

Next  after  oxygen  in  abundance  in  the  atmosphere,  comes 
aqueous  vaponr.  This  forms,  on  an  average  about  one  per 
cent,  of  the  volume  of  the  atmosphere,  and  is  by  far  its  most 
variable  constituent.  It  will  not,  however,  occupy  our 
attention. 

Leaving  the  nitrogen,  oxygen,  and  water,  which  make  np 
the  great  mass  of  the  atmosphere,  we  now  pass  on  to  those 
constituents  which  exist  in  the  air  in  minute  proportions,  but 
which  determine  the  differences  between  different  atmospheres, 
and  form  the  subject  of  air-analyses  for  sanitary  purposes. 

Next  in  abundance  after  aqueous  vapour  comes  the  carbonic 
acid,  which  forms  0'037  volume  in  100'  volumes  of  air.  In 
point  of  quantity,  the  carbonic  acid  of  the  atmosphere  may  be 
likened  to  the  solid  residue  in  .water  ;  and,  curiously  enough, 
the  proportion  by  volume  of  carbonic  acid  in  the  atmosphere 
is  very  nearly  that  of  the  weight  of  the  solid  residue  to  the 
weight  of  the  London  water  which  yields  it.  Thus  100,000 
volumes  of  air  contain  37  volumes  of  carbonic  acid,  and 
100,000  parts  (by  weight)  of  Thames'  water,  as  supplied  to 
London,  contain  30  parts  (by  weight)  of  dissolved  solids. 
This  parallel  may  serve  to  give  an  idea  of  the  scale  on  which 
atmospheric  impurity  actually  occurs  in  nature.  The  follow- 
ing table  (compiled  from  Dr.  Angus  Smith's  book)  shows  the 
range  of  variation  actually  to  be  met  with  in  the  open  air. 


Volume  of 

Carbonic  Acid 

in  100 

vols,  of  Air. 

Lake  of  Geneva  (by  Saussure)  years  1826  to  1829  (mean)  -0439 

Chambeisy  (by  Saussure)  years  1826  to  1829  (mean) 

.  -0460 

Munich  (by  Pettenkofer)  mean 

.  -050 

Suburbs  of  Manchester  (by  Angus  Smith)  year  1864  (mean)  '0369 

Open  parts  of  London  (by  Angus  Smith)  mean 

.  -0301 

Surface  of  the  Thames  (by  Angus  Smith)  mean  . 

.  -0343 

In  the  Streets  of  London  : — 

Cheapside  .          .          .      •    .      '  . 

.  -0352 

Do  

.  -0337 

Outside  the  Exchange  .... 

.  -0398 

Newgate  Street  ..... 

.  -0413 

Oxford  Street        .  . 

.  -0344 
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Lower  Thames  Street 
Small  Alley,  Smithfield 
Small  Court,  Lambeth 
New  Cut  . 
Top  of  Monument  . 


Yolume  of 
Carbonic  Acid 
in  100 
vols,  of  Air. 

•0428 

•0337 

•0382 

•0413 

•0398 


Showing  that  the  air  of  London  streets  is  hardly  appre- 
ciably richer  in  carbonic  acid  than  the  air  of  the  country. 

Even  in  close  rooms  the  rise  in  the  carbonic  acid  is  very 
slight,  vide  the  following  : — 


Close  Places  in  London  : — 
Chancery  Court,  shut 

Do.  do. 

Do.  open 

Do.  do. 
Strand  Theatre,  gallery,  10  p.m. 
Surrey  Theatre,  boxes,  10.3  p.m. 

Do.  do.    12  P.M. 

Olympic,  11.30  p.m. 

Do.      11.55  P.M. 
Victoria  Theatre, 
Pavillion,  10.11  p.m.,  "Whitechapel 
City  of  London  Theatre,  pit,  11.15  p.m. 
Standard  Theatre,  pit,  11  p.m. 
Metropolitan  Eailway 

Do.  .  . 


Volume  of 
Carbonic  Acid 
in  100 
vols,  of  Air. 

0^193 
•203 
•0507 
•045 
•101 
•111 
•218 
•0817 
•1014 
•126 
•152 
•252 
•320 
•078 
•338 


It  is  hardly  necessary  to  call  attention  to  the  fact  that  in  the 
worst  of  all  these  instances,  the  carbonic  acid  has  not  risen  to 
a  dangerous  height.  It  is  indeed  not  improbable  that  the 
mere  rise  in  the  carbonic  acid  from  0'037  to  0'338  vol.,  is  in 
itself  of  no  consequence  whatever ;  and  it  is  certain  that  the 
feeling  of  closeness  is  not  due  to  this  rise.  We  are  in  great 
darkness  as  to  the  real  cause  of  foulness  of  atmosphere.  Cer- 
tainly the  action  of  animals  on  a  confined  atmosphere  fouls 
that  atmosphere;  apparently  too  the  burning  of  lamps  and 
candles  contributes  to  do  so — but  the  fouling  is  not  in  virtue 
of  the  abstraction  of  oxygen  and  generation  of  carbonic  acid, 
but  is  due  to  something  else,  which  is  not  yet  understood. 
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There  is  some  reason  for  thinking  that  animals  actually  poison 
the  atmosphere  which  they  breathe,  and  that  lamps  and 
candles  throw  off  traces  of  carbonic  oxide,  or  acetyline,  or 
other  actively  poisonous  substance.  Be  this,  however,  as  it 
may,  certain  it  is  that  the  discharge  of  carbonic  acid  is  the 
concomitant  of  fouling  of  the  air.  It  is  highly  probable  that 
the  chemist  might  produce  an  atmosphere  which  shall  be  quite 
salubrious,  and  yet  richer  in  carbonic  acid  and  poorer  in 
oxygen  than  the  air  of  the  Standard  Theatre  or  of  the  Metro- 
politan tunnel ;  but  in  nature  and  in  daily  life  we  do  not  meet 
with  such  air,  and  we  may  take  slight  elevations  of  the  pro- 
portion of  carbonic  acid  as  very  trustworthy  signs  of  defile- 
ment of  the  atmosphere. 

As  has  been  said,  normal  air  contains  0"037  per  cent,  (by 
volume)  of  carbonic  acid.  According  to  Pettenkofer,  when 
the  proportion  of  carbonic  acid  exceeds  0*100  per  cent,  (by 
volume)  the  air  is  too  much  defiled ;  and  if  such  a  state  of 
things  be  found  in  a^dl^elling"room,  it  is  high  time  to  improve 
the  ventilation. 

Methods  of  measuring  the  Carbonic  Acid  m  the  Atmosphere. — 
Carbonic  acid  is  absorbed  by  caustic  alkalis,  forming  carbon- 
ates, and  accordingly  when  air  containing  carbonic  acid  is 
treated  with  alkali  the  air  is  deprived  of  its  carbonic  acid. 
This  fact  is  made  use  of  by  the  chemist  in  the  analysis  of 
gases.  If  a  gas  containing  carbonic  acid  be  measured,  then 
submitted  to  the  action  of  alkali  and  finally  measured  after  the 
alkali  has  absorbed  the  carbonic  acid,  the  volume  of  the  car- 
bonic  acid  may  be  found  by  the  difference  between  the  two 
measurements.  This  method  of  procedure  is  in  common  use 
among  chemists  who  devote  themselves  to  gas-analysis,  and  is 
valid  when  the  proportion  of  carbonic  acid  is  considerable.  In 
the  case  of  examinations  of  the  atmosphere,  it  is,  however,  an 
invalid  procedure ;  because,  the  error  of  observation  is  larger 
than  the  quantity  to  be  measured.  This  may  be  readily  under- 
stood when  it  is  considered  that  the  limit  of  accuracy  in  the 
measurement  of  gas  is  0*0002  of  the  total  volume.  If  then 
100-00  volumes  of  air  be  indifferently  represented  as  lOO'OO  or 
as  100*02,  and  if  this  error  be  made  twice  over  (there  are  the 
two  readings),  there  must  be  an  experimental  error  of  0*04 
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per  cent,  which  we  have  seen  a  little  exceeds  the  normal 
volume  of  carbonic  acid  in  the  air.  Although  the  futility  of 
this  method  of  determining  the  carbonic  acid  is  palpable 
enough  when  once  pointed  out,  there  is,  nevertheless,  in 
chemical  literature  a  rather  recent  example  of  such  a  deter- 
mination of  the  carbonic  acid  in  the  air  on  the  Alps  by  a  very 
well-known  chemist. 

Accurate  measurements  of  the  carbonic  acid  are  to  be  made 
by  taking  advantage  of  the  formation  of  the  insoluble  car- 
bonate of  lime  or  baryta  when  lime-water  or  baryta-water 
is  exposed  to  the  air.  De  Saussure  exposed  34  litres  of 
air  to  the  action  of  lime  or  baryta,  and  actually  weighed 
the  insoluble  carbonate  which  was  produced.  Dalton,  and 
after  him  Pettenkofer,  have  slightly  modified  this  proceed- 
ing. Instead  of  weighing  the  carbonate,  they  measure  the 
strength  of  the  lime-water  or  baryta-water ;  then  they  allow 
the  absorption  of  carbonic  acid  to  take  place,  and  thereby  a 
certain  proportion  of  the  alkali  is  neutralised,  and  finally 
they  determine  the  alkalinity  of  the  partly  exhausted  lime  or 
baryta- water.  The  difierence  in  the  two  strengths  becomes 
thus  the  measure  of  the  carbonic  acid  in  the  air  under  exami- 
nation. 

In  his  excellent  book,  to  which  I  have  so  often  referred, 
Dr.  Angus  Smith  calls  attention  to  the  possibility  of  efiecting 
simplifications  in  this  process.  Instead  of  adopting  the  plan 
of  weighing  the  carbonate  of  lime  or  carbonate  of  baryta, 
and  instead  of  adopting  the  differential  titration  just  sketched 
out,  Dr.  Angus  Smith  proposes  to  go  by  the  depth  of  turbidity. 
The  plan  which  he  adopts  is  to  ascertain  the  volume  of  air 
requisite  to  produce  a  given  degree  of  turbidity  in  a  certain 
volume  of  lime  or  baryta- water.  The  smaller  the  volume  of 
air  required  to  produce  the  effect,  the  richer  the  air  in  car- 
bonic acid.  I  am  inclined  to  believe  that  a  somewhat  different 
modification  will  be  found  to  be  more  convenient  in  practice, 
and  propose  the  following  method : — 

A  solution  of  carbonate  of  soda  in  water  is  first  made  as 
follows  : — 4"  74  grammes  of  gently  ignited  carbonate  of  soda 
are  dissolved  in  one  litre  of  water,  giving  a  solution  of  such 
a  strength  that  one  cubic  centimeter  contains  exactly  one 
cubic  centimeter  of  carbonic  acid  (  =  1*97  milligrammes  of 
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C  O2).  A  large  quantity  of  baryta- water  (strengtli  about 
O'l  per  cent.)  is  prepared. 

If  now  100  cubic  centimeters  of  clear  baryta-water  be 
treated  with  one  cubic  centimeter  of  the  standard  solution  oi 
carbonate  of  soda  just  described,  a  certain  degree  of  turbidity 
is  produced.  If  two  cubic  centimeters  of  the  solution  be 
taken,  another  degree  of  turbidity  is  produced,  and  so 
on.  If  then  a  bottle  capable  of  holding  2,000  cubic 
centimeters  of  air,  together  with  100  cubic  centimeters  of 
baryta-water,  be  filled  with  the  sample  of  air  to  be  tested, 
there  will  be  a  certain  depth  of  turbidity  produced  on  shaking 

Having  got  the  air  to  exhaust  itself  on  100  cubic  centi- 
meters of  baryta-water,  the  degree  is  to  be  found  by  com- 
parison with  another  100  cubic  centimeters  of  baryta-water 
in  which  a  like  turbidity  has  been  induced  by  means  of  the 
standard  solution  of  carbonate.  Every  cubic  centimeter  of 
soda- solution  counts  for  a  cubic  centimeter  of  carbonic  acid 
in  two  litres  of  the  air.  A  consumption  of  one  cubic  centi- 
meter will  correspond  to  0*05  volumes  of  carbonic  acid  per 
cent.  Good  air  should  accordingly  not  take  more  than  one 
cubic  centimeter  of  the  soda  solution,  air  which  takes  two 
cubic  centimeters  being  already  bad. 

In  order  practically  to  execute  this  determination  of  car- 
bonic acid,  the  following  apparatus  is  required: — Several 
bottles  capable  of  holding  2,210  cubic  centimeters  and  well 
stoppered.  (Failing  bottles  of  exactly  the  right  capacity, 
Winchester  quart  bottles  will  answer.)  A  small  pair  of 
bellows.  Several  colourless  glass  cylinders,  marked  at  100 
cubic  centimeters  capacity.  The  Nesslerising  cylinders  will 
answer  for  this  purpose. 

A  graduated  pipette  or  burette  to  deliver  tenths  of  a  cubic 
centimeter  of  solution.  The  standard  solution  of  carbonate 
of  soda,  and  the  baryta-water,  which  may  be  of  moderate 
strength. 

The  testing  is .  managed  thus  : — Winchester  quart  bottles 
having  been  washed  clean,  are  rinsed  with  distilled  water  and 
allowed  to  drain  a  little.  They  are  then  closed  with  their 
stoppers,  and  are  ready  for  use.  The  operator,  having  pro- 
vided himself  with  two  or  three  of  these  bottles  and  a  small 
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pair  of  bellows,  enters  the  room  the  air  of  which  is  to  be 
tested.  The  stopper  is  then  removed  from  one  of  the  bottles, 
and  some  air  of  the  room  blown  through  with  the  bellows, 
and  then  the  stopper  is  replaced  and  the  bottle  carried  away 
to  be  tested. 

The  testing  is  done  by  pouring  into  the  bottle  100  cubic 
centimeters  ef  clear  baryta-water,  shaking  up  for  two  or  three 
minutes,  and  then  pouring  out  into  a  cylinder  of  colourless 
glass  and  observing  the  depth  of  turbidity  in  various  lights 
and  against  various  backgrounds.  The  turbidity  is  to  be 
exactly  imitated  by  means  of  the  standard  solution  of  car- 
bonate of  soda.  In  order  to  imitate  the  turbidity  produced 
by  a  Winchester  quart  full  of  good  air,  only  one  cubic  centi- 
meter of  this  solution  of  carbonate  of  soda  is  required. 

If  two  cubic  centimeters,  or  more  than  two,  are  required, 
the  air  is  bad,  and  the  ventilation  is  defective.  In  place  of 
the  first  cubic  centimeter  of  solution  of  carbonate  of  soda, 
the  carbonic  acid  naturally  present  in  a  Winchester  quart 
of  good  average  air  may  be  used,  and  a  little  practice  and 
intelligence  will  suggest  the  necessary  precautions. 

In  addition  to  carbonic  acid,  air  contains  ammonia  and  or- 
ganic nitrogenous  matter  in  minute  quantity ;  and  bad  air  has 
been  shown  to  contain  more  of  these  than  good  air.  Dr. 
Angus  Smith's  book  may  be  referred  to  for  further  particulars 
relating  to  them.  At  present,  however,  I  should  recommend 
the  medical  officer  to  confine  his  attention  to  the  carbonic  acid. 
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CHAPTER  III. 

MILK,  BUTTEE,  AND  CHEESE. 

Milk  is  a  solution  of  milk-sugar,  caseine,  and  certain  mineral 
salts  in  water.  It  contains  also,  fat,  partly  in  solution,  but 
mainly  in  the  form  of  globules.  The  fat  has  been  said  to  be 
coated  with  some  kind  of  membrane,  being,  at  any  rate,  pro- 
tected to  a  great  extent,  from  the  action  of  ether. 

For  the  purposes  of  this  book,  we  shall  confine  ourselves  to 
cows'  milk,  which  is  the  only  kind  of  milk  which  has  any 
commercial  importance  in  this  country. 

The  first  point  to  be  brought  out,  is  the  great  constancy  of 
the  composition  of  the  milk  of  well-fed  cows.  According  to 
the  observations  of  Miiller  and  Eisenstiick,  which  were  carried 
out  for  the  Agricultural  Society  of  Sweden,  the  milk  of  a  herd 
of  cows  (fifteen  cows  of  different  breeds)  contained  on  average 
J  2 '8  per  cent,  of  solids,  and  never  once,  during  an  entire  year, 
contained  less  than  11'5  per  cent,  of  solids.  The  highest  per- 
centage of  solids  observed  on  any  day  throughout  the  year  was 
14j*08.  My  own  observations  are  completely  in  accord  with 
the  Swedish  results ;  and  it  may  be  accepted  as  a  well-estab- 
lished fact,  that  cows'  milk  does  not  contain  less  than  11  "5  per 
cent,  of  solids,  and  seldom  less  than  12  per  cent,  of  solids.  The 
average  composition  of  cows'  milk,  I  take  to  be  12*5  parts  of 
solids,  and  87'5  parts  of  water.  According  to  an  analysis  of 
my  own,  good  country  milk  contains : — 


Water       .......  87-55 

Fat           .......  3-07 

Caseine     .          .          .          .          .          .          .  4°04 

Milk-Sugar          ......  4'63 

Ash                    ......  0-71 


100-00 
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By  dint  of  stall-feeding,  healthy  cows  may  be  made  to  give 
richer  milk,  and  in  a  specimen  of  such  milk  I  found,  solids, 
14-07  parts,  and  water,  85*93  parts. 


Water       .......  85-93 

Fat  .......  4-00 

Caseine     .......  5-02 

Milk-Sugar  .  .  .  .  .  .4-31 

Ash  .......  074 


100-00 


The  analysis  of  milk  may  be  conveniently  made  in  the  fol- 
lowing manner : — five  grammes  of  milk  (well  stirred  up,  so  as 
to  get  a  fair  proportion  of  cream)  is  weighed  out  and  evapo- 
rated to  dryness  in  a  small  and  shallow  platinum  dish,  heated 
in  an  appropriate  water  bath.  From  numerous  experiments 
I  find  that  there  is  no  difficulty  in  taking  the  solid  residue  in 
milk  with  great  accuracy.  The  heating  at  21 2'^  Fah.  must  be 
maintained  for  three  hours  ;  and,  that  having  been  done,  the 
residue  vdll  be  found  to  be  quite  constant.  I  give  four  deter- 
minations of  the  residue  in  the  same  sample  of  milk,  in  order 
to  show  the  degree  of  constancy  which  is  easily  attainable  in 
work  of  this  description. 

Grammes  Grammes  Percentage 

of  Milk.  of  Solids.  of  Solids. 

Analysis  I.  .  .  4-969  gave  0-616  or  12-40 

Do.     II.  .  .  5-0105  do.  0-6255  or  12-48 

Do.     III.  .  .  5-007  do.  0-623  or  12-44 

Do.     IV.  .  .  5-0145  do.  0-626  or  12-48 

I  do  not  approve  of  the  plan  of  mixing  milk  with  sand  (or 
with  oxide  of  copper  as  a  certain  gentleman  once  proposed), 
in  order  to  obtain  the  soUd  residue.  According  to  my  ex- 
perience, such  admixtures  are  not  required ;  and  certainly  they 
are  sources  of  error  and  uncertainty.  It  is,  however,  desirable 
that  the  analyst  should  be  warned  against  operating  on  too 
large  a  quantity  of  milk. 

In  order  to  obtain  the  mineral  matter  in  milk  (the  ash  as  it 
is  termed),  the  solid  residue  is  carefully  ignited  and  weighed. 
The  results  are,  as  given  above,  and  very  constant.  For  the 
fat,  a  solid  residue  is  exhausted  with  boiling  ether,  having 
been  first  just  moistened  with  alcohol.     The  filtered  ethereal 
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solution  of  the  fat  is  then  evaporated  in  the  water-bath  and 
weighed. 

For  the  milk-sugar,  a  solid  residue  from  which  the  fat  has 
been  extracted,  and  which  has  been  moistened  with  alcohol,  is 
boiled  with  water,  and  the  resulting  solution  filtered,  and  the 
filtrate  evaporated  to  dryness  in  the  water-bath  and  weighed. 

It  must,  however,  not  be  forgotten  that  the  common  salt  con- 
tained  in  milk  will  dissolve  in  the  water,  and  that  either  it  must 
be  allowed  for,  or  else  the  milk-sugar  must  be  burnt,  and  the 
weight  of  the  salt  subtracted  from  the  total  weight  of  sugar- 
salt.  Having,  as  above  described,  obtained  the  percentage  of 
water  (which  Ls  the  difference  between  100  and  the  percent- 
age of  solids),  also  the  percentage  of  fat,  milk-sugar,  and  ash, 
the  percentage  of  caseine  may  be  found  by  difference.  A  direct 
determination  of  caseine  may  also  be  made  as  follows :— a 
known  weight  of  milk  (and  for  this  purpose  some  twenty  or 
thirty  grammes  of  milk  may  be  taken)  is  rendered  slightly 
acid  with  hydrochloric  acid,  filtered,  and  the  precipitated 
caseine  washed  very  thoroughly  with  water.  It  is  next  washed 
with  alcohol,  and  then  washed  with  ether,  in  order  to  dissolve 
out  the  fat.  A  caution  should  here  be  given,  relative  to  the 
washing  with  ether.  The  caseine  must  be  got  off  the  filter, 
and  actually  boiled  with  the  ether,  otherwise  the  removal  of 
the  fat  will  not  be  complete.  It  will  be  observed  that  so  long 
as  the  caseine  contains  fat  it  will  stick  to  the  filter-paper,  but 
that  when  the  fat  is  removed,  the  caseine  may  very  readily 
leave  the  filter-paper.  As  will,  however,  be  perceived,  the 
direct  determination  of  caseine  is  not  a  very  easy  operation. 
Although  precipitated  by  means  of  an  acid,  which  might  be 
expected  to  retain  the  phosphate  of  lime  in  solution,  never- 
theless, experiment  shows  that  the  caseine  is  accompanied  by 
the  phosphate  of  lime,  and  that  a  burning  of  the  caseine  is 
necessary,  in  order  that  the  weight  of  this  phosphate  of  lime 
may  be  ascertained  and  subtracted. 

Another  method  of  determining  the  percentage  of  caseine 
is  by  means  of  '  the  ammonia  process,'  or  else  by  means  of  an 
elementary  nitrogen -determination. 

Milk  is  diluted  with  99  times  its  weight  (or  volume)  of 
water,  and  the  dilute  milk  is  then  distilled  with  alkaline  so- 
lution of  permanganate  of  potash,  whereby  every  one  part 


MILK,  BUTTER,  AND  CHEESE 


337 


of  caseine  yields  0"065  parts  of  ammonia,  whicli  is  determined 
by  the  Nessler  test  (vide  chapter  on  water  analysis). 

The  percentage  of  ammonia  obtained  by  this  process  for 
milk  is  0'26.  It  is  convenient  to  operate  on  -50  to  100  milli- 
grammes of  milk  by  this  process.  (This  is  5  to  10  cubic 
centimeters  of  diluted  milk.) 

Adulterations  and  Sophistications  of  Milk. — There  are  two 
forms  of  wrong-doing  in  the  milk  trade,  viz.,  the  skimming 
of  milk,  either  wholly  or  partially,  and  the  diluting  of  milk 
with  water.  From  an  examination  of  more  than  a  thousand 
samples  of  London  milk,  I  conclude  that  not  10  per  cent, 
of  the  milk  sold  in  the  metropolis  is  genuine  ;  that  is  to  say, 
neither  skimmed  nor  watered.  This  was  especially  and 
strikingly  manifested  in  the  course  of  an  investigation  of  the 
milk  supplied  to  workhouses  and  hospitals.  The  method  of 
detecting  fraud  of  this  description  is  based  upon  a  deter- 
mination of  the  total  solids  and  also  of  the  fat.  Possibly  I 
cannot  do  better  than  reproduce  part  of  a  paper  published  by 
me  a  short  time  ago,  wherein  this  subject  is  fully  discussed. 

If  we  consider  the  changes  in  composition  which  the  ad- 
dition of  water  to  milk  will  produce,  it  will  be  apparent  that 
it  must  diminish  the  proportion  of  solids  in  the  milk,  whilst 
the  effect  of  skimming  is  to  diminish  the  proportion  of  fat, 
and  to  leave  the  proportion  of  '  solids  not  fat '  unaltered, 
or  indeed,  strictly  speaking,  to  make  a  very  trifling  increase 
in  the  proportion  of  the  *  solids  not  fat.' 

Treating  the  question  quite  rigidly,  which  I  believe  is  the 
proper  way  of  dealing  with  it,  we  arrive  at  the  following : — 

Problem  I. — Given  the  percentage  of  '  solids  not  fat '  (=a), 
in  a  specimen  of  sophisticated  milk  (i.e.,  milk  either  watered 
or  skimmed,  or  both), — required  the  number  of  grammes  of 
genuine  milk  which  was  employed  to  form  100  grammes 
of  it. 

Answer. — Multiply  the  percentage  of  *  solids  not  fat'  by 
100  and  divide  by  9-3.  Or— 

100 
9-3 

Problem  II. — Given  the  percentage  of  '  solids  not  fat '  (  =  a), 
also  the  percentage  of  fat  (=6)  in  a  specimen  of  sophisticated 
milk, — required  the  number  of  grammes  of  fat  which  have 

z 
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been  removed  by  skimming  from  the  genuine  milk  wMcb  was 
employed  to  form  100  grammes  of  it. 

3*2 

Answer. —  —a-b. 

tj  o 

In  translating  fat  into  cream,  the  rule  is  that  a  removal 
of  0'2  gramme  of  fat  equals  a  removal  of  1*0  gramme  of 
cream.  This  rule  is  directly  founded  on  experiment.  I  do 
not,  however,  claim  a  high  degree  of  accuracy  for  the  measure- 
ment of  the  cream. 

Finally,  a  slight  refinement  may  be  noticed.  If  a  specimen 
of  sophisticated  milk  have  been  produced  by  both  skimming 
and  watering,  it  will  be  obvious,  on  consideration,  that  the 
extraneous  water  employed  in  manufacturing  100  grammes  of 
it  is  equal  to  the  difference  between  100  and  the  quantity  of 
genuine  milk  employed  to  make  100  grammes  of  sophisticated 
milk,  together  with  a  quantity  of  water  equal  to  the  fat  re- 
moved by  skimming. 

Extraneous  water  =  100-''^  a-b. 

TOO  100+3-2  , 

An  investigation  of  the  different  milks  supplied  to  the 
different  London  Unions  (which  was  made  by  me  for  the 
Government,  at  Mr.  Rowsell's  instance,  last  year,  and  which 
is  published  in  Mr.  Rowsell's  'Report  on  the  System  of 
Supply  of  Provisions  for  the  Workhouses  of  the  Metropolis  '  ) 
will  furnish  an  illustration  of  this  method  of  interpreting  the 
results  of  milk-analysis. 

In  column  1  is  given  the  designation  of  the  sample,  viz.,  the 
name  of  the  Union  which  furnished  it,  and  the  number  of 
the  sample. 

In  column  2  is  given  the  number  of  grammes  of  '  solids  not 
fat '  contained  by  100  grammes  of  the  sample. 
In  column  3,  the  fat. 

In  column  4,  the  number  of  grammes  of  genuine  milk 
which  was  employed  in  making  the  100  grammes  of  sample 
(calculated). 

In  column  5,  the  number  of  grammes  of  fat  removed  by 
skimming  from  100  grammes  of  sample  (calculated). 

In  column  6,  the  number  of  grammes  of  cream  which  had 
been  skimmed  off  100  grammes  of  sample  (calculated). 
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In  column  7  is  given  the  number  of  grammes  of  extra  water 
which  had  been  put  into  100  grammes  of  sample  (calculated). 


In  100  Grammes  of  Sa 
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In  100  aRAMMES  OF  SAMPLE  OF  MiLK. 
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Inasmuch  as  I  have  submitted  the  analyses  of  these  work- 
house milks  to  severe  and  elaborate  treatment,  it  is  right  that 
some  particulars  should  be  recorded  concerning  the  manner  m 
which  they  were  conducted.  The  ash  of  each  milk  was  deter- 
mined, and  in  no  instance  was  it  excessive  in  amount,  showing 
that  no  mineral  had  been  used  to  adulterate  the  milk.  For 
organic  adulteration  I  made  no  elaborate  analysis  ;  but  no 
indication  of  such  adulteration  presented  itself  in  the  course 
of  the  examination;  furthermore,  I  should  add  that  I  have 
never  yet  met  with  a  case  of  adulteration  of  milk  with  organic 
substances,  and  believe  it  to  be  of  very  rare  occurrence. 

The  solid  residue  dry  at  100°  0.  was  taken  with  great — 
and  I  believe  unprecedented — accuracy.  I  have  made  a  study 
of  the  taking  of  milk-residues,  and  set  down  the  average 
experimental  error  in  the  solid  residue  as  not  more  tban  0  02 
per  cent.    The  solid  residues  were  taken  twice  over,  and  the 
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mean  of  tte  two  closely-agreeing  determinations  was  employed 
in  tlie  construction  of  the  table. 

The  fats  were  taken  with  great  care,  but  they  do  not 
pretend  to  so  high  a  degree  of  accuracy  as  the  total  solids.  It 
is  hardly  necessary  to  add  that  the  numbers  (designated  as  a) 
in  the  column  headed  '  Grammes  of  Solids  not  Fat '  were 
obtained  by  subtracting  the  quantity  of  fat  (  =  6)  from  the 
quantity  of  total  solids  dry  at  100°  0. 

The  calculation  of  the  quantities  of  genuine  milk  employed 
in  making  100  grammes  of  the  samples  is  based  on  the  assump- 
tion, which  I  believe  to  be  warranted,  that  milk  is  tolerably 
uniform  in  strength,  consisting  of  9*3  parts  '  solids  not  fat,' 
3*2  parts  of  fat,  and  87" 5  parts  of  water.  This  is  the  composi- 
tion of  country-fed  milk.  There  is,  however,  an  exceptionally 
rich  milk  given  by  highly  stall-fed  cows  in  town.  This  milk 
contains  10*0  parts  of  '  solids  not  fat,'  4-0  parts  of  fat,  and 
86*0  per  cent,  of  water  ;  but  it  is  comparatively  rare. 

If,  in  any  instances  in  the  above  table,  this  rich  stall-fed 
town  milk  have  been  employed  instead  of  average  country 
milk,  then  the  real  amount  of  watering  and  skimming  in  those 
instances  is  a  little  higher  than  the  table  exhibits.  In  the  table 
there  are  seven  examples  of  more  than  100  grammes  of 
genuine  milk  being  used  in  making  100  grammes  of  the 
sample.  Of  these  one  appears  to  be  an  example  of  this  town- 
fed  milk,  the  rest  not  being  sufficiently  above  100  to  call  for 
such  a  supposition.  The  example  to  which  I  refer  is  the 
Shoreditch  milk,  which  on  the  first  occasion  yielded  9"99  per 
cent,  of  '  solids  not  fat,'  which  is  a  very  close  approximation 
to  the  '  solids  not  fat '  in  100  parts  of  town -fed  milk. 

When  a  exceeds  100  a  minus-quantity  will  correspond  to  it 

in  column  7,  unless  the  slight  correction  for  fat  obliterate  the 

minus -quantity  of  water.    On  calculating  for  town-fed  instead 

of  for  country-fed  milk,  the  minus-quantities  in  column  7  will 

disappear  in  every  instance.  The  calculation  for  town-fed  milk 

instead  of  for  country-fed  milk,  as  in  the  table,  is  simple,  viz., 

substitute  10a  for 

100        1  .M  X  A  ^     e  3-2 
— — ■  a  ;  substitute  0*4  (X  tor  -—a 

9'3 

The  occurrence  of  minus- quantities  in  the  column  headed 
'  Fat  Removed  '  requires  a  v/ord  of  explanation.   These  minus- 
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quantities  have  a  real  and  substantial  meaning.  They  are  the 
quantities  of  fat  which  have  been  the  reverse  of  removed, — 
that  is  to  say,  which  have  been  added  to  the  milk.  Whenever 
one  of  these  minus- quantities  occurs  in  the  '  Fat  Removed  ' 
column,  one  of  three  things  has  happened  : — either  the  minus- 
quantity  is  within  the  limits  of  experimental  error,  as  is  the 
case  with  three  of  them  (viz.,  -0*06,  -O'OS,  and -0*07),  or  the 
milk  was  town  milk,  or  the  milk  had  through  imperfect 
mixing  received  an  undue  share  of  the  cream.  There  are  only 
four  cases  of  the  kind  in  the  table,  viz.,  -0'57,  -0*28,  -0*47, 
and  -O'Zi^.— Chemical  Neius,  18th  Oct.,  1872. 

It  used  to  be  the  fashion  to  attempt  to  distinguish  between 
genuine  milk  and  watered  milk  by  the  specific  gravity.  Milk 
has  a  specific  gravity  of  1*029  ;  but  rich  milk  is  lighter,  and  if 
specific  gravity  alone  were  depended  upon  it  might  be  mis- 
taken for  watered  milk.  There  is  a  still  further  source  of 
uncertainty  in  the  circumstance  that  by  skimming  the  specific 
gravity  is  raised,  whilst  by  watering  it  is  lowered,  and  that 
therefore,  by  alternately  skimming  and  watering  the  original 
specific  gravity  may  be  restored.  Th6  notion  that  such  cases 
may  be  dealt  with  by  supplementing  the  determination  of 
specific  gravity  by  a  reading  of  the  amount  of  cream  is  illusory, 
inasmuch  as  there  is  a  more  perfect  rising  of  cream  from 
watered  than  unwatered  milk.  I  believe  one  of  the  soundest 
pieces  of  advice  which  can  be  given  to  those  who  are  engaged 
in  the  testing  of  milk  is  to  abandon  the  use  of  the  lactometer. 

Besides  skimming  and  watering  there  appears  to  be  very 
little  adulteration  in  the  milk-trade. 

I  have  specially  sought  for  mineral  adulteration  (such  as 
chalk  and  salt)  in  more  than  a  hundred  instances,  and  in 
every  case  had  positive  proof  that  no  mineral  adulteration  had 
been  practised.  Nothing  is  easier  that  to  ascertain  whether 
or  not  milk  has  been  adulterated  in  this  manner.  All  that 
has  to  be  done  is  to  take  the  ash,  and  if  this  be  not  excessive 
then  there  can  be  no  mineral  adulteration. 

I  have  never  met  with  a  case  of  organic  adulteration  of  milk, 
and  do  not  believe  that  they  are  common.  When  anything  of 
the  sort  is  suspected  it  is  to  be  dealt  with  by  making  a  com- 
plete analysis  of  the  sample  in  the  manner  described  above. 

Butter. — This  is  the  fat  of  milk  which,  as  need  hardly  be 
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said,  is  extracted  either  from  cream  or  from  milk  by  a  mechani- 
cal process.  Mr.  Way  has  found  in  ordinary  butter — in  its 
ordinary  condition,  as  actually  employed — 


Fat  .  .  .  .  ...  .  82-70 

Caseine      .  .  .  .  .  .  .2-45 

Water  and  a  little  Salt      .  .  ,  .  .14-85 

I()(K)0 

I  have  found  in  good  fresh  butter — 

A.  B. 

Fat  .  .  .  .  .  .    82-7  82-1 

Salt  .  .  .  .  .  .      1-1  1-8 

Water  and  trace  of  organic  matter  .  .16-2  16-1 

100-0  100-0 


A  was  a  sample  of  Devonshire  fresh  butter;  B  was  a 
sample  of  Normandy  butter.  There  ought  to  be  82  to  83  per 
cent,  of  real  butter-fat  in  genuine  butter. 

Butter  is  a  very  dear  and  valuable  article,  costing  from  one 
to  two  shillings  per  pound.  Manifestly,  therefore,  there  is  a 
temptation  to  make  a  partial  substitution  of  water  or  salt  and 
water  for  butter-fat.  In  a  variety  of  butter  which  is  in  the 
market  under  the  name  of  Bosch,  I  found — ' 

Fat  69-4 

Salt  .......  3-3 

AVater  and  trace  of  organic  matter  .  .  .  27-3 

100-0 

In  another  sort  of  butter  known  as  Hamboro'  re-packs  I 
found — 

Fat  .  .  .  .  .  .  .  62-8 

Salt  .  .  .  .  .  .  .7-5 

Water,  &c.  .  .  .  .  .  .  •  29-7 

1000 

In  an  investigation  of  the  butters  supplied  to  the  workhouses 
of  the  metropohs,  which  I  was  instructed  by  Mr.  Bowsell  to 
make  for  the  Government,  I  found  abundant  examples  of  this 
description  of  practice. 

The  examination  of  butter  is  carried  ou  thus : — A  quantity 
— one  or  two  grammes — is  weighed  out  into  a  shallow  platinum 
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dish,  and  dried  in  tlie  water-bath  at  100°  C,  until  it  ceases 
to  lose  in  weight.  The  loss  in  weight  is  the  water  contained 
in  the  sample  of  butter.  The  dry  residue  may  next  be  burnt 
over  the  lamp,  and  the  residual  ash  (which  is  salt)  weighed. 
Another  portion  of  butter  (say  five  grammes)  should  be 
weighed  out,  partially  dried  at  100°  C,  and  then  treated 
with  ether ;  the  ethereal  solution  of  the  fat  filtered,  and  the 
filtrate  carefully  evaporated  to  dryness  in  the  water-bath  and 
weighed.  This  gives  the  percentage  of  fat.  If,  now,  the  per- 
centage of  water,  ash  (or  salt)  and  fat  be  added  together, 
and  the  sum  be  subtracted  from  100,  the  difierence  is  the  per- 
centage of  '  organic  matter  not  fat '  in  the  butter.  This,  in 
unsophisticated  butter,  is  always  very  small.  Even  in  bad 
butters  it  is  rarely  high — and,  indeed,  among  a  great  number 
of  bad  batters  I  did  not  find  a  single  instance  of  high  '  solids 
not  fat.''  Should  a  case  in  point  be  encountered  by  the  Public 
Analyst  he  will  do  well  to  test  for  starch,  by  means  of  solution 
of  iodine  ;  for  one  of  the  alleged  frauds  in  the  butter  trade  is 
said  to  be  the  putting  mashed  potatoes  into  the  butter. 
Gelatine,  also,  is  alleged.  This  will,  of  course,  be  recognised 
as  a  nitrogenous  substance,  and  by  gelatinising  with  water, 
and  by  the  formation  of  the  well-known  precipitate  with 
infusion  of  gallnuts.  Granting,  then,  that  the  sample  of  butter 
contain  not  too  much  water — not  too  much  ash — not  too  much 
'  organic  matter  not  fat ' — is  it  necessarily  genuine  butter  ? 
No,  it  may  be  partly  butter-fat  and  partly  extraneous  fat. 
Butter-fat  is  not  one  chemical  compound  but  a  mixture  of 
compounds.  It  contains  a  number  of  the  ethers  of  glycerine, 
including  some  of  the  commonest  and  most  widely  diffused 
descriptions  of  fat.  It  contains  stearin  (stearate  of  glycerine 
CgHgOg  (Ci8H350)3.  It  contains  olein  and  palmitin  which 
are  likewise  well-known  ethers  of  glycerine.  In  addition  to 
these  there  are  a  variety  of  other  fats  in  butter,  such  as,  for 
instance,  butyrate  of  glycerine. 

Although,  doubtless,  if  a  chemist  were  to  take  the  trouble 
to  investigate  butter  with  that  especial  object  he  could  hardly 
fail  to  come  upon  good  tests  to  distinguish  between  a  genuine 
butter-fat  and  a  spurious  one,  there  is  at  present  no  known 
method  of  doing  so. 

Butter,  as  is  well-known,  fuses  at  high  temperatures  a  little 
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higlier  than  the  average  atmosplieric  temperature  in  this 
country.  A  sample  of  fat,  purporting  to  be  butter,  must  not 
be  too  hard  to  melt,  otherwise  some  such  fat  as  tallow  may  be 
suspected ;  neither  must  it  be  too  easily  melted.  Genuine 
butter  is  moreover  dissolved  by  28  parts  of  boiling  alcohol,  of 
a  specific  gravity  of  0"82. 

Butter  is  apt  to  become  rancid, — a  change  consisting  in  the 
decomposition  of  traces  of  its  fats  into  fatty  acid  and  gly- 
cerine. Rancidity  may  be,  to  some  extent,  abated  by  the 
employment  of  a  little  alkali ;  and  by  the  short  application  of 
a  high  temperature  to  the  butter.  During  the  siege  of  Paris, 
the  practice  of  heating  butter  and  other  fats  for  the  purpose 
of  sweetening  them  is  said  to  have  been  largely  in  vogue. 

CHEESE. 

This  substance  consists  of  caseine  and  fat  in  variable  pro- 
portions ;  also  of  water  (and  by  no  means  little  of  it)  and  of 
mineral  matter,  mainly  phosphate  of  lime.  There  is  very 
great  diversity  in  the  composition  of  different  cheeses,  as  the 
following  analyses  by  Payen  show  : — 


Percentages. 

Water. 

Fat. 

Nitrogen. 

Ash. 

Cheshire  Cheese 

30-4 

25-4 

5-6 

4-8 

Brie  .... 

54-0 

24-1 

2-4 

5-6 

Neufchatel 

61 '.9 

18-7 

2-3 

4-2 

Marolles 

40-1 

287 

3-7 

6-0 

Koquefort 

26-6 

32-3 

5-1 

-  4-4 

Holland  . 

41-4 

25-1 

4-1 

6-2 

G-ruyeres 

32-0 

28-4 

5-4 

4-8 

Parmesano 

30-3 

21-7 

5-5 

7-1 

As  is  well  known,  cheese  is  coloured  with  annatto,  which  is 
a  vegetable  colouring  matter.  In  Accum's  book,  a  curious 
instance  is  related  of  alleged  poisoning  with  oxide  of  lead, 
which  was  said  to  have  been  used  to  adulterate  the  vermilion 
which  was  said  to  have  been  employed  to  adulterate  the 
annatto  used  to  colour  a  Gloucester  cheese.  The  instance  is 
rather  doubtful.  It  may  be  noted,  in  passing,  that  cheese- 
rind  is  to  be  looked  upon  with  suspicion.  I  have  nothing  to 
add  concerning  the  actual  adulteration  of  cheese 
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CHAPTER  IV. 

FLOUR  AND  BREAD. 

Fine  wheaten  flour  contains — 


Water       .......  16-5 

Ash  ......  .  0-74 

Fat  .  .  .  .  .  .  .1-2 

Sugar,  Grum,  and  Dextrin  ,  .  .  ,  .  3'3 

Albuminous  matters  (Gluten,  &c.)  .  .  .  12*0 

Starch       .  .  .  .        ^  .  .  .  66-3 


IQO-Q' 

The  water  is  determined  by  weighing  out  some  flour  in  a 
platinum  dish,  and  exposing  it  to  a  temperature  of  130°  C, 
until  it  ceases  to  lose  in  weight.  In  a  sample  of  fine  flour 
(price  21  pence  per  lb.)  I  found  16'5  percent,  of  water.  In  a 
sample  of  '  seconds  '  flour  (price  pence  per  lb.)  I  found  15*7 
per  cent,  of  water.  In  other  samples  of  flour,  drying,  however, 
at  a  lower  temperature,  viz.,  110°  C.  and  115*6,  I  have  ob- 
tained 14*0  per  cent,  and  14*4  per  cent,  of  water. 

The  Ash,  which  is  a  most  important  datum  in  the  chemical 
examination  of  flour,  is  obtained  by  igniting  a  weighed  quantity 
of  the  flour  in  a  platinum  crucible,  and  subsequently  weighing 
the  residue,  which  persistently  refuses  to  burn  away.  About 
one  gramme  of  flour  is  a  convenient  quantity  to  take  for  a 
determination  of  ash.  At  first,  at  the  commencement  of  the 
ignition,  the  flour  burns  rapidly,  but  soon  forms  a  hard  coke, 
which  burns  slowly.  On  continuing  the  application  of  a  red 
heat,  with  free  access  of  air,  and  stirring  with  a  platinum 
wire,  the  coke  will  burn  completely  away  and  leave  an  ash 
which  seems  to  shrink  up  almost  to  nothing,  and  which  is  very 

*  I  quote  an  analysis  made  recently  in  my  own  laboratory,  and  giving 
results  in  accordance  with  standard  authorities. 
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constant  in  amount.  In  three  different  samples  of  fine  flour 
I  found  respectively  0*73,  0*75,  and  0'74i  per  cent,  of  ash. 
In  a  specimen  of  '  seconds '  flour  I  found  0'82  per  cent,  of 
ash. 

The  chemical  composition  of  the  ash  of  flour  is  mainly  phos- 
phate of  potash,  phosphate  of  magnesia,  and  phosphate  of 
lime.    Of  these  three  the  first  mentioned  forms  considerably 
more  than  half  of  the  entire  ash,  and  next  in  abundance  comes 
■  the  phosphate  of  magnesia. 

If  it  be  required  to  find  out  whether  or  not  plaster  of  Paris 
has  been  used  to  adulterate  a  sample  of  flour,  a  determination 
of  ash  may  be  resorted  to.  With  the  object  of  testing  the 
working  of  this  method  I  adulterated  a  sample  of  flour  with 
about  6  per  cent,  of  plaster  of  Paris,  and  then  determined  the 
ash.  The  result  was  striking  and  satisfactory.  The  only 
caution  to  be  given  is  not  to  mistake  the  coke  yielded  by  flour 
in  common  with  most  organic  nitrogenous  substances,  for  the 
ash.  Re-ignition  will  diminish  the  coke,  but  not  a  genuine 
ash.  If,  therefore,  a  sample  of  fine  wheaten  flour  yield  sensibly 
more  than  0*7  or  0*8  per  cent,  of  residue,  which  does  not  burn 
away  on  repeated  ignition,  there  must  be  something  wrong 
with  the  flour.  Every  case  of  replacement  of  flour  by  a  mineral 
material  cheaper  than  flour  would  be  most  satisfactorily  dealt 
with  by  the  incineration  test.  We  have  next  to  consider  an 
adulteration  to  which  much  attention  has  been  directed,  viz., 
the  adulteration  of  flour  and  bread  with  alum.  In  orde^*  to 
understand  the  nature  of  this  peculiar  case,  it  is  necessary  to 
remark  that  neither  miller  nor  baker  puts  alum  into  flour  or 
bread  on  account  of  the  difference  in  cost  between  alum  and 
flour.  Flour  or  bread  to  which  enough  alum  had  been  added 
to  render  the  replacement  of  flour  by  alum  financially  success- 
ful would  be  absolutely  unsaleable.  What  the  miller  or  baker 
really  does  is  to  mix  a  very  minute  proportion  of  alum  with 
the  flour  in  order  to  improve  the  quality  of  the  bread  ;  in 
order  to  enable  inferior  flour  to  make  fairly  good  bread.  This 
practice  is  at  least  fifty  years  old.  According  to  Accum, 
whose  book  on  '  Culinary  Poisons '  was  published  in  1822, 
the  proportion  of  alum  employed  is  about  one  or  two  parts  of 
alum  in  a  thousand  parts  of  flour.  This  is  apparent  from  the 
following  quotations  :— '  Prom  three  to  four  ounces  to  a  sack 
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of  flour,  weighing  240  pounds,'  and  '  Five  bushels  of  flour ' 
(i.e.,  240  pounds)  'eight  ounces  of  alum,  four  pounds  of  salt, 
half  a  gallon  of  yeast,  mixed  with  about  three  gallons  of  water.' 

Inasmuch  as  crystals  of  alum  contain  nearly  half  their 
weight  of  water,  and  inasmuch  as  a  pound  of  flour  makes 
more  than  a  pound  of  bread  (by  reason  of  the  higher  percentage 
of  water  in  bread  than  in  flour)  the  actual  proportion  of  dry- 
alum  in  bread  must  be  considerably  lower  than  one  part  in  a 
thousand  pounds  of  bread.  The  question  may,  therefore,  be 
very  fairly  raised  whether  the  use  of  alum  in  bread-making  be 
really  detrimental  to  health.  Is  it  injurious  to  take  from  two 
to  four  grains  of  sulphate  of  alumina  daily  ? 

Whatever  the  answer  may  be  which  is  returned  to  this 
question,  it  is,  in  the  meantime,  necessary  that  the  public 
analyst  should  be  placed  in  a  position  to  say  decisively 
whether  or  not  a  given  specimen  of  flour  or  bread  be 
aluminised. 

This  is  possible,  but  by  no  means  easy  ;  and  here  I  would 
record  my  opinion,  that  in  this  country  at  any  rate,  chemists 
have  often  failed  to  find  alum  when  present  in  bread,  and 
succeeded  in  finding  it  when  originally  absent. 

Alum  is  missed  partly  owing  to  the  minuteness  of  the 
quantity  which  is  present.  Alum  is  found  in  its  absence  when 
the  phosphate  of  magnesia  and  phosphate  of  lime  of  bread-ash, 
or  when  the  alumina  or  silica  in  the  reagents,  are  mistaken  for 
alumina  originally  existing  in  the  bread. 

The  first  point  to  be  regarded  in  testing  flour  for  alum  is  to 
operate  on  a  sufficient  quantity  of  the  material.  One  gramme 
is  far  too  little.  100  grammes  is  the  right  quantity.  This  is 
to  be  incinerated  in  a  platinum  dish,  and  the  resulting  ash 
treated  with  0  5  cubic  cents  of  oil  of  vitriol  (or  one  gramme 
of  oil  of  vitriol).  The  acid  mass  is  heated  till  fumes  of  sul- 
phuric acid  escape,  and  then  let  cool,  diluted  with  water,  and 
filtered.  To  the  filtrate  one  and  a- half  grammes  of  pure  solid 
potash  are  added ;  when  this  has  dissolved,  the  liquid  is 
filtered,  and  the  filbrate  mixed  with  about  one  and  a-half 
grammes  of  chloride  of  ammonium  and  boiled.  The  formation 
of  a  white  gelatinous  precipitate  indicates  alumina. 

The  pure  potash  may  be  potash  prepared  by  solution  in 
alcc^^^l-    Instead  of  caustic  potash,  caustic  soda  prepared  by 
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dissolving  a  little  metallic  sodium  in  water  (which  must  be 
done  with  care)  may  be  nsed. 

The  operator  ought  to  make  a  blank  testing  of  the  reagents 
before  trusting  to  them.  The  aluminous  precipitate  obtained 
in  the  manner  described  is  phosphate  of  alumina.  The  remark 
need  hardly  be  made  that  the  same  course  is  to  be  followed 
whether  flour  or  bread  is  to  be  tested  for  alum ;  only  double 
the  quantity  of  bread  (viz.,  200  grammes)  should  be  employed. 

Copper  in  Flour  and  Bread. — The  detection  of  this  metal  is 
very  easy  and  very  delicate.  A  quantity  of  the  flour  or  bread 
is  incinerated,  and  the  ash  boiled  with  a  few  drops  of  strong 
sulphuric  acid  and  then  diluted  with  water.  Into  the  solution, 
which  is  contained  in  a  platinum  crucible,  a  piece  of  iron  or 
zinc  is  placed ;  whereupon  the  copper  (if  there  be  any)  will  be 
deposited  on  the  surface  of  the  platinum  crucible.  The  test 
is  very  delicate,  and  one  part  of  sulphate  of  copper  may  be 
readily  detected  in  ten  thousand  of  bread. 

The  Fat  in  flour  is  yellow  in  colour  and  solid  at  ordinary 
temperatures,  but  fusing  to  a  clear  bright  oil  when  heated 
somewhat.  It  is  totally  soluble  in  alcohol  of  95  per  cent. ; 
soluble  also,  as  a  matter  of  course,  in  ether.  As  given  above, 
there  is  1'2  per  cent,  of  fat  in  fine  wheaten  flour.  According 
to  some  analyses  quoted  in  Watts' s  Dictionary  of  Chemistry, 
oats  and  maize  contain  much  more  fat  than  wheat,  viz.,  some 
G  per  cent. ;  whilst  rice  is  very  poor  in  fat,  viz.,  0*1  or  0*2  per 
cent.  The  fact  of  this  deficiency  in  rice  may  possibly  be 
available  as  an  analytical  distinction. 

Sugar,  Gum,  and  Dextrin. — When  flour  is  stirred  up  with 
cold  water,  it  undergoes  a  considerable  alteration  in  appear- 
ance. The  major  part  of  the  albuminous  constituents  (viz., 
the  gluten)  does  not  dissolve  in  the  water,  but  absorbs  water, 
becoming  gluey ;  whilst  a  small  proportion  of  the  albuminous 
matter,  viz.;  the  vegetable  albumen,  enters  into  complete  so- 
lution. The  starch  does  not  dissolve,  but  is  mechanically 
separable  from  the  gluten.  The  sugar,  gum,  and  dextrin, 
and  also  the  phosphate  of  potash,  dissolve.  In  a  cold  water 
extract  of  flour  there  is  accordingly — 

Grammes. 

Sugar,  Gum,  and  Dextrin  .....  3'33 
Vegetable  Albumen  .  .  .  .  .0-92 

Phosphate  of  Potash         .....  0^ 

4-69 
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The  numbers  are  the  numbers  of  gramraes  of  the  re- 
spective raatters  yielded  by  one  hundred  grammes  of  fine 
flour  in  an  experiment  recently  made  in  my  laboratory. 

The  analytical  characters  presented  by  the  cold  water  ex- 
tract of  flour  are  that  it  coagulates  on  boiling  (owing  to  the 
presence  of  the  vegetable  albumen),  and  that  it  reduces  oxide 
of  copper  to  sub-oxide,  owing  to  the  presence  of  the  sugar 
and  dextrin.  Evaporated  down  to  dryness,  it  leaves  an  or- 
ganic residue,  which  burns  with  the  well-known  burnt-bread 
smell  and  leaves  an  ash.  The  determination  of  the  amount 
of  sugar,  gum,  and  dextrin  in  flour  is  of  considerable  im- 
portance, inasmuch  as  unsoundness  in  flour  is  marked  by  an 
increase  in  the  proportion  of  these  matters.  This  determi- 
nation may  be  made  very  simply  as  follows : — 

100  grammes  of  flour  is  well  stirred  up  with  water,  and 
diluted  with  water  (being  also  thoroughly  mixed),  until  it 
occupies  exactly  500  cubic  centimeters.  It  is  then  thrown 
upon  a  filter,  and  50  cubic  centimeters  of  the  filtrate  are 
taken  and  evaporated  down  to  dryness  in  the  water  bath. 
This  50  cubic  centimeters  will,  of  course,  contain  one-tenth  of 
the  total  quantity  which  the  100  grammes  of  flour  yields. 
The  weight  of  the  residue,  dry  at  100°  C,  should  not  exceed 
0*469  grammes,  whereof  0°092  grammes  are  vegetable  albumen 
and  0"044  grammes  are  ash. 

The  Alhttminous  matters  in  flour  consist  of  a  number  of 
distinct  chemical  substances.  First,  there  is  vegetable 
albumen,  which,  as  already  mentioned,  dissolves  in  cold 
water,  and  is  therefore  found  in  the  cold  water  extract. 
This  substance  is  very  like  animal  albumen  (possibly  being 
identical  with  it).  Its  cold-watery  solution  coagulates  on 
being  warmed.  Boiled  with  alkaline  solution  of  perman- 
ganate of  potash,  it  yields  ammonia  ;  and  indeed  the  readiest 
way  of  ascertaining  how  much  of  it  is  present  in  the  aqueous 
solution  is  by  distilling  with  alkaline  permanganate,  and  esti- 
mating the  ammonia  which  is  produced.  Teh  times  the 
weight  of  the  ammonia  is  the  weight  of  the  albumen  which 
yields  it.  According  to  my  experiments,  flour  contains  about 
one  per  cent,  of  vegetable  albumen. 

The  other  albuminous  matters  in  flour,  which  are  insoluble 
in  water,  are 'much  more  abundant,  and  are  known  as  gluten. 
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A  rougli  and  ready  estimation  of  the  gluten  in  a  sample  of 
flour  is  effected  by  an  almost  mechanical  process.  A  con- 
siderable quantity  of  flour  (500  grammes  or  a  pound)  is 
worked  well  in  contact  with  water,  when  the  gluten  coheres 
in  the  form  of  a  tenacious  mass,  whilst  the  starch  is  pulveru- 
lent, and  may  be  washed  away.  In  this  way  a  mass  of 
gluten  is  obtained.  It  is  washed,  dried,  and  weighed.  This 
process  cannot  have  very  high  pretensions  to  accuracy. 
Operating  on  average  flour,  from  9  to  12  per  cent,  of  gluten 
is  obtainable.  Gluten  is  not  a  siugle  substance.  When 
treated  with  weak  alcohol,  part  of  it  is  dissolved  and  part 
remains  insoluble.  (Absolute  alcohol,  or  even  alcohol  of  95 
per  cent.,  hardly  dissolves  a  trace.)  The  substance  insoluble 
in  weak  alcohol  has  received  the  name  of  vegetable  fibrin. 
The  substances  soluble  in  the  alcohol  are  mucin,  or  vegetable 
casein,  and  glutin,  which  is  also  termed  gliadin,  or  vegetable 
gelatin. 

In  place  of  making  the  determination  of  gluten  in  flour  by 
the  process  described,  there  are  great  advantages  in  making 
determinations  of  the  nitrogen  and  using  them  as  measures 
of  the  albuminous  substances.  The  percentage  of  nitrogen  in 
flour  appears  to  be  about  2*0,  and  is,  no  doubt,  subject  to 
considerable  variation.  I  am,  however,  inclined  to  recommend 
determinations  of  albuminoid  ammonia,  that  is,  determina- 
tions of  the  amount  of  ammonia  generated  by  the  action  of 
boiling  solution  of  alkaline  permanganate.  These  are  very 
easy  to  make,  and  especially  so  in  laboratories  where  the 
ammonia-process  of  water  analysis  is  in  use.  The  method  is 
the  following.  Into  a  retort  containing  half  a  litre  of  water 
(either  distilled  water,  or  fair  tap  water),  50  cubic  centimeters 
pf  the  alkaline  permanganate  solution,  described  under  water 
analysis  {vide  p.  317),  are  introduced.  100  cubic  centimeters 
of  water  is  then  distilled  off  and  thrown  away.  Then  20 
milligrammes  of  the  sample  of  flour  are  put  into  the  retort 
and  the  distillation  continued,  the  distillates  being  Nesslerised 
{vide  water  analysis,  p.  319).  From  20  milligrammes  of  flour 
0*24  milligrammes  of  ammonia  are  obtainable  (i.e.,  from  100 
part  of  flour  1*2  parts  of  ammonia).  Either  the  20  milli- 
grammes of  flour  may  be  weighed  on  a  bit  of  platinum  foil 
and  introduced  bodily  into  the  retort  •  along  with  the  foil ;  or 
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else  a  solution  may  be  made  containing  in  one  cubic  centi- 
meter of  solution  one  milligramme  of  flour.  Of  such  a  solu- 
tion, 10  or  20  cubic  centimeters  may  be  conveniently 
employed  for  an  experiment.  Tbis  process  bids  fair  to  be  the 
readiest  and  best  method  of  determining  the  albuminoid 
material  in  different  samples  of  flour. 

A  determination  of  '  albuminoid  ammonia,'  as  just  described, 
may  be  employed  to  recognise  the  adulteration  of  wheaten 
flour  with  rice,  which  is  very  much  poorer  than  wheat  in 
nitrogenous  matter.  Rice  is  said  to  contain  between  7  and  8 
per  cent,  of  albuminous  matter,  whereas  wheat  contains  12. 

Starch. — By  far  the  larger  proportion  of  the  solid  part  of 
wheaten  flour  consists  of  starch  (vide  the  tabular  analysis,  p. 
346),  and  indeed  flour  maybe  described  as  a  variety  of  starch, 
which,  in  comparison  with  many  other  natural  starches,  is 
highly  charged  with  albuminous  substances.  The  composition 
of  starch  is  expressed  by  the  formula  Cg  Hjo  O5,  probably, 
however,  the  formula  ought  to  be  reduplicated  several  times 
inasmuch  as  starch  presents  all  the  signs  of  high  complexity. 
As  will  be  seen,  it  is  a  non-nitrogenous  substance,  and  a 
member,  moreover,  of  the  so-called  carbo-hydrates  or  sub- 
stances, whose  ultimate  composition  is  carbon  plus  exactly 
the  elements  of  water  in  the  right  proportion  to  yield  water. 
The  original  state  in  which  starch  occurs  is  in  the  form  of 
granules,  which  are  of  different  shapes  and  sizes,  according  to 
the  origin  of  the  starch.  In  its  original  condition  starch  is 
insoluble  in  ether,  alcohol,  and  water.  But  if  the  granules  be 
broken,  or  if  they  be  distended  by  hot  water,  then  it  enters 
into  solution  to  some  extent.  By  means  of  hot  water  it 
passes  into  a  well-known  form,  viz.,  starch  paste.  A  well- 
known  test  of  extraordinary  delicacy  is  afforded  by  iodine. 
This  strikes  a  deep  blue  colour  with  starch,  for  which  it  is 
constantly  employed  as  a  test.  Reciprocally  starch  paste  is 
used  by  the  chemist  as  a  test  for  iodine.  In  working  the  test 
it  should,  however,  be  borne  in  mind  that  only/ree  iodine  (not 
any  iodine-compound)  gives  this  blue  colour,  and  that  the  blue 
colour  itself  (delicate  test  though  it  be)  is  not  the  colour  of 
any  stable  compound  of  starch  with  iodine,  but  of  one  of  the 
weakest  of  chemical  compounds.  By  many  persons  it  is 
maintained  that  the  iodide  of  starch  is  not  a  chemical  com- 
pound at  all,  but  only  a  mechanical  mixture.    Almost  every 
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substance  wlaicli  is  capable  of  acting  chemically  on  iodine 
will,  therefore,  destroy  the  blue  colour  of  the  iodide  of  starch. 
Sulphuretted  hydrogen,  sulphurous  acid,  and  alkalis,  all  of 
them  remove  the  colour,  inasmuch  as  they  re-act  chemically 
on  iodine  and  water  together.  Even  by  simple  boiling  water 
the  colour  may  be  discharged — the  iodine  being  in  that  case 
volatilized  along  with  the  vapour  of  water. 

One  of  the  most  convenient  modes  of  applying  the  iodine- 
test  consists  in  having  the  iodine  dissolved  in  aqueous  solu- 
tion of  iodide  of  potassium  ;  and  here  be  it  remarked  that 
iodide  of  potassium,  although  it  combines  with  free  iodine, 
does  not  decompose  iodide  of  starch — which  is  a  very  excep- 
tional and  noteworthy  circumstance,  tending  to  disprove  the 
notion  that  iodide  of  starch  is  absolutely  a  mechanical  and  not 
a  chemical  compound.  When  starch  is  heated  to  160°0.  it 
is  converted  into  an  isomeric  modification  called  dextrine, 
from  its  extraordinary  power  of  turning  polarised  light  to  the 
right.  It  differs  from  starch  very  widely.  It  does  not  blue 
iodine.  It  is  soluble  in  cold  water.  It  reduces  black  oxide  of 
copper  to  red  suboxide.  It  is,  so  to  speak,  starch  on  its  way 
towards  sugar.  Not  alone  by  heat,  but  in  many  other  manners 
is  starch  converted  into  dextrine.  Boiling  with  dilute  acids 
effects  the  transformation — even  dilute  acetic  acid  does  so. 
Strangely,  however,  concentrated  acetic  acid  brings  about  no 
such  change,  and  digestion  with  acetic  anhydride  actually 
forms  an  acetate  of  starch,  from  which  veritable  starch — 
capable  of  blueing  iodine— may  be  regenerated  by  means  of 
alkalis.  By  means  of  ferments  of  various  descriptions  starch 
is  transformed  into  dextrine  ;  and  especially  easily  by  the 
nitrogenous  matters  of  flour  when  these  pass  into  the  fermen- 
tative condition,  or  are  passing- into  decay.  We  have  already 
directed  attention  to  the  importance  of  ascertaining  whether 
flour  contains  its  starch  intact  or  whether  the  starch  has 
passed  into  dextrine  and  sugar.  This,  as  has  been  said,  is 
ascertained  by  making  an  experiment  on  the  cold  aqueous 
extract  of  flour  which,  if  the  flour  be  sound,  will  contain  only 
little  in  solution ;  but,  if  the  flour  be  damaged,  will  be  rich. 

As  has  been  mentioned,  starch- granules  are  of  different 
shapes  and  sizes,  according  to  their  origin.  Wheaten- starch 
differs  from  potato- starch,  and  from  rice-starch  in  the  size 
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and  shape  of  the  granules,  and  so  the  aid  of  the  microscope 
may  be  called  in  to  distinguish  between  these  different 
starches,  and  consequently  to  detect  adulterations  of  this 
description.  Wheat-starch  is  intermediate  in  size  between 
potato-starch  and  ricc-starch.  Wheat-starch,  moreover,  is 
lenticular  in  shape.  The  granules  of  wheat-starch  are  0'36 
millimeter  (or  '0015  inch)  in  diameter.    Vide  figs. 

Bread. — Little  need  be  said,  in  this  place,  of  the  operation 
of  bread-making.  Although  physically  very  different  from 
flour,  bread  is  chemically  not  very  much  different.  Flour  is 
mainly  starch — starch  granules.  So  is  bread.  According  to 
an  analysis  made  by  Vogel  (vide  Watts's  Dictionary  of 
Chemistry,  Article,  Bread)  the  solids  in  a  wheaten  loaf  consists 
of  58"5  per  cent,  of  unaltered  starch  ;  18*0  altered  starch  ; 
20*7  gluten  mixed  with  starch  ;  and  3 "6  of  sugar. 

In  bread-making  flour  is  first  mixed  with  a  certain  quantity 
of  water,  and  afterwards  in  the  baking  of  the  loaf  some,  but 
by  no  means  all,  of  the  additional  water  is  driven  off.  In 
comparison  with  flour  bread  is,  therefore,  rich  in  water. 
According  to  Odling,  the  mean  percentage  of  water  in  bread 
is  43*4  ; — the  extremes  in  twenty-five  specimens  of  loaves 
being  88'6  and  467  per  cent,  of  water. 

In  making  bread  salt  is  added  to  the  flour  ;  accordingly  the 
mineral  matter  in  bread  is  higher  than  in  flour.  Odling  found 
it  to  be  1*3  on  an  average.  The  mean  percentage  of  nitrogen 
was  found  to  be  1*26  by  the  same  authority. 

There  are  two  ways  in  which  the  carbonic  acid  is  generated 
which  imparts  to  bread  its  peculiarly  porous  condition.  By 
fermenting  some  of  the  sugar  of  the  flour  and  thereby  forming 
alcohol  and  carbonic  acid.  By  charging  the  dough  with  car- 
bonic acid  dissolved  in  water  under  pressure ;  in  this  case  the 
sugar  of  bread  is  economised  and  not  allowed  to  degenerate 
into  carbonic  acid  and  alcohol,  A  modification  of  the  latter 
process  at  one  time  in  use  consisted  in  using  bicarbonate  of 
soda  and  dydrochloric  acid,  which  evolved  carbonic  acid  and 
produced  chloride  of  sodium  at  the  same  time,  thus  salting 
the  bread.  A  rather  formidable  objection  has  been  raised  to 
this  method  of  procedure,  viz.,  that  the  commercial  hydro- 
chloric acid  is  liable  to  be  contaminated  with  arsenic,  and 
consequently  to  render  the  bread  arsenical.  Should  a  case  of 
this  sort  come  before  the  public  analyst  he  will,  of  course,  deal 
with  it  as  with  an  ordinary  case  of  arsenical  poisoning. 
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CHAPTER  y. 

BEER  AND  WINE. 

Beer  contains  alcohol,  together  with  extract  of  malt 
and  hops,  and,  of  course,  water.  There  is,  likewise,  a  little 
carbonic  acid,  a  little  mineral  matter,  and  a  very  little 
acetic  acid. 

According  to  recent  analyses  made  in  my  laboratory,  Bass's 
bottled  bitter  ale  contains  in  100  cubic  centimeters 

5'3  grms.  of  Alcohol. 

5*52  gims.  of  Organic  Kesidue, 

0'36  grms.  of  Ash. 

A  sample  of  draught  ale,  costing  twopence  a  pint  in  LoDdon^ 
contained  in  100  cubic  centimeters 

4'7   grms.  of  Alcohol. 

5*8  grms.  of  Organic  Eesidue. 

0-32  grms.  of  Ash. 

In  a  sample  of  London  porter,  I  found  in  100  cubic 
centimeters 

3 '3  grms.  of  Alcohol. 

4*45  grms.  of  Organic  Kesidue. 

0-30  grms.  of  Ash. 

The  following  table,  which  I  quote  from  Watts' s  Bictionanj, 
will  also  serve  to  indicate  what  may  be  expected  in  different 
varieties  of  beer  : — 
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Percentage. 

Alcohol. 

Malt 
Extract. 

London  Ale  for  Export 

London  Ale,  ordinary  .... 
London  Porter,  for  Export 
London  Porter,  ordinary 

Brussels  Lambik  .... 
Brussels  Faro  ..... 
Biere  forte  do  Strasbourg 

Biere  blanche  de  Paris  .... 
Bavarian  Beer  ..... 
White  beer  of  Berlin  .... 

6  to  8 

4  „  5 

5  6 

3  I  4 
4-5  „  6 

2-  5  „  4 

4  „4-5 

3-  5  „  4 
3  „4-5 

1-8  „  2 

7  to  5 
5  „  4 

7  >>  6 
5  I  4 

5-  5  „  3-5 
5  „  3 
4  „  3-5 

8  „  5 

6-  5  „  4 
6-2  „  5-7 

In  examining  a  specimen  of  beer,  said  to  be  adulterated,  tlie 
first  point  to  be  made  out  is  whether  it  is  strong  enough  for 
the  price  at  which  it  is  sold.  If  it  does  really  contain  as  much 
alcohol  and  malt-extract  (i.e.,  organic  extract)  as  it  ought  to 
do,  that  fact  is  very  strongly  agaiDst  its  being  sophisticated. 
The  amount  of  alcohol  in  beer  is  determined  as  follows.  A 
hundred  cubic  centimeters  of  the  beer  are  introduced  into  a 
small  retort,  which  is  connected  with  a  Liebiff's  Condenser. 
A  third  of  the  liquid  is  then  distilled  over.  The  distillate 
then  contains  all  the  alcohol  which  was  originally  present  in 
the  beer.  The  distillate  is  to  be  diluted  with  water  till  it 
weighs  exactly  50  grammes,  and  its  specific  gravity  taken  at 
15-6^0  (or  60°  Fahrenheit).  From  the  specific  gravity  the 
amount  of  alcohol  is  to  be  found  by  help  of  the  annexed  table. 


Percentage 

Specific 

Percentage 

Specific 

by  Weight. 

Gravity, 

by  Weight. 

Gravity. 

0-5 

.  -9991 

11  . 

.  -9828 

1  . 

.  -9981 

12  . 

.  -9815 

2  . 

.  -9965 

13  . 

.  -9802 

3  . 

.  -9947 

14  . 

.  -9789 

4  . 

.  -9930 

15  . 

.  -9778 

5  . 

.  -9914 

16  . 

.  -9766 

6  . 

.  -9898 

17  . 

.  -9753 

7  . 

.  -9884 

18  . 

.  -9741 

8    .  . 

.  -9869 

19  . 

.  -9728 

9  . 

.  -9855 

20  . 

.  -9716 

10  . 

.  -9841 

The  table,  gives  the  number  of  grammes  of  absolute  alcohol 
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contained  in  100  grammes  of  tlie  distillate.  Inasmuch  as  the 
weight  of  the  distillate  was  only  50  grammes,  there  will  be 
only  half  the  number  of  grammes  in  it  that  there  is  in  100 
grammes.  The  strength  of  the  distillate  must,  therefore,  be 
halved  in  order  to  arrive  at  the  strength  of  the  original  beer^ 
The  following  example  will  serve  in  illustration. 

100  cubic  centimeters  of  London  porter  yielded  50  grammes 
of  distillate,  the  specific  gravity  of  which,  at  15'C°  0,  was 
found  to  be  '9892.  Therefore,  the  strength  of  the  distillate 
{vide  the  table)  is  6*6.  Therefore,  the  strength  of  the  beer 
is  3-3. 

The  specific  gravity  is  best  taken  by  means  of  the  specific 
gravity  bottle,  which  is  first  weighed  empty,  and  afterwards 
weighed  full  of  water  and  full  of  the  weak  spirit  under  in- 
vestigation. The  weight  of  the  weak  spirit  divided  by  the 
weight  of  an  equal  volume  of  water  is.  the  specific  gravity 
of  the  spirit. 

The  Malt  Extract  in  beer  is  determined  very  simply  as 
follows : — 

Into  a  small  platinum  dish  of  known  weight  6  cubic  centi- 
meters of  beer  are  measured,  and  then  evaporated  to  dryness 
in  the  water  bath.  The  dish,  with  its  contents,  is  then 
weighed,  and  the  weight  of  the  dish  subtracted  from  the 
weight  of  the  whole.  In  this  manner  the  total  solid  residue 
yielded  by  5  cubic  centimeters  of  beer  is  found.  This,  multi- 
plied by  20,  is  the  weight  of  solid  residue  yielded  by  100 
cubic  centimeters  of  beer.  The.  solid  residue  is  afterwards 
ignited  in  order  to  find  the  ash. 

In  order  to  give  an  idea  of  the  constancy  of  the  results 
(and  also  to  illustrate  the  method),  I  will  cite  five  experiments 
made  on  the  same  sample  of  London  porter  : — 

Five  cubic  centimeters  of  porter  were  evaporated  to  dry- 
ness  in  the  water  bath  and  weighed. 

Weight  of 
Dry  Kesidue. 
0-238  grms. 


Exp.  I. 
Exp.  II. 
Exp.  III. 
Exp.  IV. 
Exp.  V. 


0-240 
0-236 
0-239 
0-235 


Kesidue  from 

100  c.  c. 
4-76  grms. 
4-80  „ 
4-72  „ 
4-78  „ 
4-70  „ 
5)  23-76 
4-75 
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The  mean  residue  yielded  by  100  cubic  centimeters  of 
porter  was,  therefore,  4*75  grammes. 

The  ash  was  found  to  be  '015  gramme  from  6  cubic  centi- 
meters. Therefore  0*30  gramme  from  100  cubic  centimeters 
of  porter. 

The  organic  extract  yielded  by  100  cubic  centimeters  of 
porter  was,  therefore,  4'45  grammes. 

The  organic  extractive  matter  yielded  by  beer  consists  of 
dextrine,  sugar,  lupuline,  from  the  hop,  and  also  of  residual 
gluten  in  a  more  or  less  altered  condition.  The  inorganic 
matter,  the  ash,  consists  in  great  part  of  phosphates.  Adul- 
teration of  beer  by  means  of  salt  will  be  at  once  detected  by 
means  of  a  determination  of  the  ash.  Under  such  conditions, 
the  ash  would  be  found  to  be  excessive. 

Among  the  organic  adulterations,  two  are  especially  to  be 
named,  viz.,  picric  acid  and  cocculus  indicus.  Picric  acid 
may  be  detected  by  its  power  of  colouring  wool.  If  white 
wool  be  boiled  with  beer  adulterated  with  picric  acid,  it  will 
be  stained  yellow,  the  stain  being  permanent  when  the  wool 
is  washed. 

The  detection  of  picrotoxin,  the  active  principle  of  cocculus 
indicus,  is  not  very  easy.  The  following  method  is  given  by 
Herapath  : — 

Mix  the  beer  with  acetate  of  lead  in  excess  ;  filter  and 
transmit  sulphuretted  hydrogen  through  the  filtrate.  Filter 
again,  concentrate  the  filtrate  ;  treat  it  with  animal  charcoal, 
which  has  the  property  of  absorbing  the  picrotoxin.  The 
animal  charcoal  is  subsequently  washed,  dried  at  100°  C, 
and  boiled  with  alcohol,  which  dissolves  out  the  picrotoxin. 
Erom  the  solution  in  alcohol  it  may  be  got  in  tufts  of 
crystals. 

In  addition  to  picric  acid  and  picrotoxin,  strychnine  has 
been  talked  of  as  an  adulterant  of  beer. 

Wine  is  the  fermented  juice  of  the  grape,  and  is,  as  a  rule, 
stronger  than  beer.  The  different  varieties  of  wine  differ  also 
very  widely  in  alcoholic  strength,  as  may  be  seen  from  the 
following  determinations  made  many  years  ago  by  Christi- 
son: — 
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Percentage  of 
Absolute  Alcohol. 


Port  Wine          ......  16-20 

Sherry  (old)        ......  15*37 

„      (weak)     ......  13-98 

(strong)   ......  16*17 

Claret  (first  quality)        .....  8*99 

  7-72 

Eiidesheimer  (first)        .  .  .  .  .8*40 

„         (inferior)    .....  6*90 


There  are  also  in  wines  different  kinds  of  ethers,  some  being 
volatile,  and  others  fixed.  Aldehydes  also  appear  to  occur 
sometimes,  and  no  doubt  tbe  particular  kind  of  ether  or  alde- 
hyde exercises  much  influence  in  determining  the  exact 
quality  and  value  of  the  wine.  The  proportion,  however,  of 
ether  or  aldehyde  in  wines  is  very  small,  being  about  one  part 
in  one  thousand  of  wine. 

Just  as  beer  contains  malt-extract,  so  wine  contains  grape- 
extract,  consisting  partly  of  grape  sugar.  A  certain  proportion 
of  mineral  matter  likewise  occurs  in  wine,  which,  on  being 
evaporated  to  dryness,  and  having  the  residue  subjected  to 
ignition,  leaves  an  ash  containing  carbonate  of  potash,  arising 
from  the  decomposition  of  the  cream  of  tartar.  Small  quan- 
tities of  free  acid  are  also  to  be  looked  for  in  wines. 

Although  much  labour  has  been  expended  by  chemists  on 
the  examination  of  wines,  still  the  chemical  recognition  of  the 
differences  between  the  different  sorts  of  wines  is  very  imper- 
fect and  unsatisfactory  ;  and  almost  equally  unsatisfactory  is 
the  chemical  testing  for  some  of  the  commonest  sophistications 
which  are  avowedly  practised. 

The  alcohol  found  in  a  sample  of  wine  may  be  either  pro- 
duced by  the  fermentation  of  the  grape  juice,  or  it  may  have 
been  (in  part)  added  to  the  wine.  Both  as  a  matter  of  taste, 
and  physiologically,  wine  to  which  no  spirit  has  been  added 
differs  from  wine  to  which  spirit  has  been  added  ;  and  yet  no 
chemical  examination  has  hitherto  distinguished  between  the 
two  cases.  Most  probably  some  trace  of  powerful  empyreu- 
matic  material  communicates  the  pecuHarity  to  distilled  spirit, 
but  chemical  analysis  has  not  as  yet  availed  to  disclose  the 
presence  of  such  substances.  One  thing,  however,  can  be 
told :  if  the  percentage  of  alcohol  exceeds  a  certain  figure 
(about  14),  then  the  wine  must  have  been  fortified  with  spirit, 
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since  fermentation  is  brought  to  a  standstill  by  the  presence 
of  that  amount  of  alcohol.  Some  degree  of  probability,  too, 
is  attached  to  a  judgment  founded  on  a  coihparison  of  the 
percentage  of  alcohol  in  the  sample,  and  the  average  strength 
of  the  particular  sort  of  wine.  Thus,  if  in  claret  we  should 
find  as  much  alcohol  as  might  fairly  be  present  in  genuine 
sherry,  we  should  be  warranted  in  pronouncing  the  claret  to 
have  been  fortified  with  spirit.  A  few  examples  of  analysis 
of  different  wines  quoted  from  Dr.  Dupre's  paper  (vide  Jour- 
nal of  the  Chemical  Society,  vol.  v.  p.  493,  et  seq.)  may  pos- 
sibly be  interesting. 

Light  claret,  1865,  price  15s.  per  dozen.  • 

Percentage 
by  Weight. 


Alcohol      .......  9-05 

Total  dry  residue,  ineluding  mineral  matter         .  .  2'17 

Sugar        .......  0-047 

Alcohol  obtainable  from  the  ethers  .  .  .  0-048 

Free  fixed  Acid,  expressed  as  Tartaric  Acid         .  .  0*338 

Free  Volatile  Acid,  expressed  as  Acetic  Acid       .  .  0-222 

Rhine  wine,  Rauenthaler,  1864,  I85.  per  dozen. 

Percentage 
by  Weight. 

Alcohol     .......  7-44 

Total  dry  residue,  including  mineral  matter        .  .  2-207 

Sugar        .......  traces 

Total  Alcohol  present  in  the  ethers  .  .  .  0-043 

Free  Fixed  Acid,  expressed  as  Tartaric  Acid        .  .  0-674 

Free  Volatile  Acid,  expressed  as  Acetic  Acid        .  .0*118 

Rauenthaler,  1862,  545.  per  dozen. 

Percentage 
by  Weight. 

Alcohol      .......  8-83 

Total  dry  residue,  including  mineral  matter         .  .  1-867 

Sugar        .......  0-062 

Total  Alcohol  present  in  the  ethers  ,  .  .  0-046 

Free  fixed  Acid,  expressed  as  Tartaric  Acid         .  .  0-445 

Free  Volatile  Acid,  expressed  as  Acetic  Acid        .  .  0-178 

Port  wine,  1864. 

Percentage 
by  Weight. 

Alcohol     .......  18-56 

Total  dry  residue,  including  mineral  matter         .  .  7-30 

Sugar        .......  4-90 

Total  Alcohol  in  ethers     .  .  .  .  -        .  0-043 

Free  fixed  Acid  as  Tartaric  Acid  ....  0-307 

Free  Volatile  Acid  as  Acetic  Acid ....  0-084 
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The  percentage  of  mineral  matter  (i.e.  of  ash.)  in  wine  ap- 
pears to  be  very  mucli  as  in  beer,  viz.,  about  0*3. 

The  description  of  the  analysis  of  beer  is  applicable  to  the 
analysis  of  wine.  There  is  one  special  kind  of  impurity  which 
will  occasionally  come  before  the  public  analyst  and  medical 
officer  of  health,  and  which  is  of  considerable  importance. 
Lead  is  sometimes  present  in  wine.  This  sometimes  arises 
from  carelessness  in  bottling  ;  the  shot  which  is  employed  in 
cleaning  the  bottles  having  been  left  in  them.  The  presence 
of  lead  in  wine  is  ascertained  by  evaporating  a  considerable 
quantity  of  wine  to  dryness,  igniting  the  residue  in  a  thin 
porcelain  dish,  treating  the  ash  with  a  little  hydrochloric  acid, 
and  then  adding  sulphuretted  hydrogen  water  to  the  solution. 
Blackening,  or  darkening,  indicates  the  presence  of  lead. 

Cider  is  likewise  liable  to  be  contaminated  with  lead,  and 
those  whose  duties  call  them  into  the  apple-growing  counties 
will,  doubtless,  be  required  to  test  that  liquor  for  the  metal  in 
question. 
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CHAPTER  VI. 

TEA. 

In  making  a  cliemical  examination  of  tea,  one  of  the  points 
which  first  attracts  the  attention  of  the  chemist  is  the  high 
proportion  of  ash  which  tea  leaves  contain.  The  following 
determinations  have  been  made  recently  in  my  own 
laboratory — 

Percentage 


of  Ash. 

Specimen  of  common  tea     .  .  .  .  .  5-63 

Civil  Service  Tea     .  .  .  .  .  .  5"56 

Horniman's  Tea      ......  5*99 

Mandarin's  Tea  (eight  shillings  per  pound)  .  .  6*3 

Orange  Pekoe  (five  shillings  per  pound)      .  .  .  5"84 

...  6-06 

Green  Tea  (four  shillings  and  sixpence  per  pound) .  .  5'86 


Average  5-75 

From  a  paper  of  Zoller's,  in  Liehig^s  Annalen^  May  1871, 
ifc  appears  that  a  fine  specimen  of  tea  received  direct  from 
the  growers,  yielded  5*63  per  cent,  of  ash.  This  agrees  with 
the  above ;  and  we  may,  accordingly,  set  down  the  average 
ash  in  normal  tea  as  5' 7  per  cent.  The  hygrometric 
moisture  in  tea  was  also  determined  by  ZoUer  as  4*95  per  cent. 

The  tea  met  with  in  commerce  is  not  unfrequently  adul- 
terated with  mineral  matter,  such  as  sand  and  even  metallic 
iron  in  a  state  of  powder.  These  adulterations  may  at  once 
be  detected  by  making  a  determination  of  ash  in  the  sample. 
A  sample  which  was  recently  examined  in  my  laboratory 
yielded  14*5  per  cent,  of  ash,  of  which  about  9  consisted  of 
lumps  of  sand.  Tea  burns  pretty  readily,  and  there  is,  con- 
sequently, no  difficulty  in  taking  the  ash.  About  one  gramme 
of  tea  leaves  will  be  found  to  be  a  convenient  quantity  to 
burn  for  the  ash.  It  is  unnecessary  to  moisten  the  ash  with 
nitric  acid,  inasmuch  as  the  combustion  is  complete  without  it. 

The  composition  of  the  ash  is  remarkable.  According  to 
the  analysis  by  Zoller,  it  contains — 
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Potash  . 
Soda 

Magnesia 
Lime 

Oxide  of  Iron 

Protoxide  of  Manganese 
Phosphoric  Acid  . 
Sulphuric  Acid  . 
Chlorine  . 
Silica 

Carbonic  Acid 


Percentage 
of  Ash. 
39-22 

0-  65 
6-47 
4-24 
4-38 

1-  03 
14-55 
trace 

0-81 
4-35 
24-30 


100-00 


The  high  percentage  of  potash  and  phosphoric  acid  will  not 
fail  to  be  noticed.  This  prevails  in  the  ash  of  fine  tea,  that  is 
to  say  of  young  tea  leaves.  As  the  tea  leaves  grow  older  on 
the  tea  plant  their  mineral  constituents  undergo  an  altera- 
tion— the  potash  and  phosphoric  acid  diminish  whilst  the 
lime  and  silica  increase. 

By  an  examination  of  the  ash  a  judgment  may,  therefore,  be 
formed  as  to  whether  the  tea  be  of  fine  or  of  inferior  quality. 
Much  potash  and  much  phosphoric  acid  with  little  lime  and 
silica  denotes  excellent  tea  ;  and  the  contrary  denotes  inferior 
tea. 

Commercial  tea  is  sometimes  accused  of  having  been  used 
once  and  then  dried,  and  sold  as  genuine  tea.  This  fraud 
may  be  investigated  through  the  ash  of  the  tea  leaves,  which 
will  be  found  deficient  in  potash  in  that  case. 

The  percentage  of  ash  in  spent  tea  leaves  (dry  at  100°  C) 
was  found  by  Zoller  to  be  3*06,  being,  as  will  be  observed,  less 
than  in  normal  tea.    The  composition  of  the  ash  was — 
Potash    ......  7-34 


Soda 

Magnesia 
Lime 

Oxide  of  Iron 
Protoxide  of  Manganese 
Chlorine  . 
Phosphoric  Acid . 
Sulphuric  Acid  . 
Silica 

Carbonic  Acid  . 


0-  69 
11-45 
10-76 

9-53 

1-  97 
trace 
25-41 
trace 

7-57 

25-28 


100-00 
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Low  potasli  and  Mgli  lime  in  the  asli  left  by  tea  are  very 
suspicious  signs.  But  we  are  not  by  any  means  confined  to 
an  examination  of  the  ash  in  investigating  a  case  of  suspected 
sophistication  of  a  sample  of  tea.  An  examination  of  the  infu- 
sion in  boiling  water  gives  valuable  information.  Zoller  found 
that  100  parts  (by  weight)  of  tea  gave  36"26  parts  of  dry 
solid  extract  soluble  in  water.  The  extraction,  moreover, 
was  believed  by  him  to  have  been  incomplete,  and  was  made 
thus  :  Three  litres  of  boiling  distilled  water  were  poured  on 
100  grammes  of  tea  leaves,  and  afterwards  poured  off  them. 
A  second  three  litres  of  water  was  used  in  the  same  manner, 
and  the  resulting  six  litres  of  infusion  evaporated  to  dryness, 
and  its  residue  dried  at  100°  C  and  weighed.  Tea  leaves, 
therefore,  yield  to  water  more  than  one  third  of  their  weight.  It 
will  accordingly  be  easily  appreciated  that  a  determination  of 
the  amount  of  extract  is  an  admirable  test  whether  or  not  a 
specimen  of  tea  be  genuine  tea  or  spent  tea. 

The  percentage  of  nitrogen  in  tea  leaves  is  extraordinary. 
Zoller  found  it  to  be  5*38 — which  is  more  than  twice  as  much 
as  in  wheaten  flour.  The  nitrogen  exists  partly  in  the  form 
of  thein,  but  mainly  as  an  albuminous  substance  which,  accord- 
ing to  Peligot,  resembles  casein,  and  which  must  amount  to 
13'7  per  cent,  of  the  tea  leaves. 

Thein  is  extracted  thus  :  Tea  leaves  are  dried  at  100°  0,  then 
poundered  finely,  and  then  covered  with  sulphuric  acid  slightly 
diluted  with  water,  and  placed  in  the  water-bath  for  some 
time.  The  whole  mass  is  next  to  be  diluted  with  a  little 
water  and  mixed  with  excess  of  oxide  of  lead,  which  forms 
sulphate  of  lead  with  the  sulphuric  acid.  The  mass  is  then 
extracted  with  alcohol  of  86  per  cent.,  and  the  alcoholic  extract 
deposits  first  any  traces  of  theobromine  that  may  be  present, 
and  afterwards  a  part  of  the  thein. 

The  alcoholic  extract  having  been  evaporated  to  dryness 
the  remainder  of  the  thein  is  extracted  with  ether.  The  yield 
of  thein  obtained  by  Zoller  was  4*94  per  cent.  Any  colour 
which  the  thein  may  have  is  removable  by  means  of  animal 
charcoal. 

Inasmuch  as  thein  is  the  characteristic  principle  of 
tea,  a  little  description  of  it  is  called  for.  Its  formula  is, 
Cg  H,o       Oa  +  H2  0.    It  has  slightly  basic  properties,  and 
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forms  salts  wMcli,  altliougli  very  well  defined,  are  frequently 
decomposed  by  water.  This  is  the  case  with  the  hydrochlorate 
and  the  sulphate. 

Thein  from  the  tea  plant,  and  cafiein  from  coffee  are  one  and 
the  same  chemical  substance.  They  are  beautifully  crystalline, 
forming  silk-like  crystals  which  fuse  at  178°  centigrade  and 
sublime  like  benzoic  acid.  The  crystals  contain  8*4  per  cent,  of 
water,  which  is  partly  lost  at  100°  0,  but  not  entirely  until 
150°  C.  They  have  a  slightly  bitter  taste.  Cold  water  and 
cold  alcohol  dissolve  them  to  a  considerable  extent,  and  hot 
water  dissolves  them  still  more  readily. 

Hydrochlorate  of  thein  (which  is  got  either  by  the  action 
of  gaseous  hydrochloric  acid  on  thein,  or  else  with  the  strongest 
hydrochloric  acid,  dilution  with  water  or  alcohol  being  avoided) 
combines  with  bichloride  of  platinum,  with  chloride  of  gold, 
and  also  with  corrosive  sublimate,  forming  double  salts.  There 
is  likewise  a  double  compound  of  nitrate  of  thein  and  nitrate 
of  silver. 

On  being  boiled  with  strong  solution  of  potash  thein  gives 
methylamine :  and  with  boiling  permanganate  of  potash  it  yields 
some  ammonia.  With  boiling  nitric  acid  it  yields  a  yellow 
liquid  which  assumes  a  purple  colour  on  being  mixed  with  am- 
monia. This  latter  reaction  calls  to  mind  uric  acid,  which, 
as  is  well  known,  yields  purple  murexide  under  like  conditions. 

Thein  appears  to  exist  in  the  tea  plant,  not  in  the  free  state 
but  as  a  tannate  of  thein.  In  coffee  it  appears  to  be  combined 
with  another  acid,  viz.,  chlorogenic  acid. 
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CHAPTER  VII. 

SUGAE. 

Brown  sugar  and  loaf  sugar,  whether  it  be  derived  from  the 
sugar-cane  or  from  beet-root,  are  one  and  the  same  chemical 
substance.  This  substance  has  received  the  name  cane-sugar, 
and  the  formula  C12  H22  O^y  It  is  in  many  respects  most 
remarkable,  being  the  heaviest  organic  compound  which  is 
devoid  of  iodine  and  metals  and  contains  only  the  organic 
elements.  Its  specific  gravity  is  1"606.  Its  solubility  in  water 
is  extraordinary.  At  common  temperatures  100  parts  of  water 
dissolve  300  parts  of  sugar ;  whereas  100  parts  of  water 
dissolve  only  some  thirteen  parts  of  common  salt.  In  boiling 
water  the  solubility  of  sugar  is  much  greater  even  than  in  cold 
water  and  is  described  in  the  books  as  being  indefinite.  The 
specific  gravity  of  an  aqueous  solution  of  sugar  is  very  high, 
and  it  is  probable  that  no  organic  solution  containing  an 
equal  percentage  of  organic  matter  has  so  high  a  specific 
gravity  as  a  solution  of  cane-sugar. 

In  weak  alcohol  sugar  dissolves  freely  ;  in  absolute  alcohol, 
not  at  all  in  the  cold,  and  very  sparingly  at  the  boiling  point 
of  alcohol.'^''  In  ether  it  is  insoluble. 

The  aqueous  solution  is  thick  and  syrupy.  Moreover,  it 
acts  powerfully  on  polarised  light,  rotating  it  to  the  right. 
It  crystallises  very  finely  under  suitable  conditions  and  when 
in  the  form  of  large  crystals  is  known  as  sugar  candy. 

Under  the  influence  of  dilute  acids  it  is  very  easily  altered : 
its  action  on  polarised  light  being  inverted  and  its  power  of 
crystallising  destroyed.  Albuminous  substances  also  bring 
about  this  change  with  great  rapidity ;  and  this  circumstance 
constitutes  the  difficulty  of  the  sugar-factories  wherein  this 
transformation  of  cane-sugar  into  uncrystallisable  sugar  has  to 
be  most  diligently  guarded  against. 
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An  aqueous  solution  of  pure  cane-sugar  does  not,  in  the 
slightest  degree,  reduce  oxide  of  copper  even  when  boiled  for 
a  minute  or  two  with  it  in  the  presence  of  caustic  potash.  If, 
however,  any  uncrystallisable  sugar  be  present ;  if,  for  in- 
stance, the  solution  of  cane-sugar  have  been  boiled  for  only  a 
few  seconds  with  a  little  hydrochloric  acid,  then  the  reduction 
of  oxide  of  copper  to  red  suboxide  of  copper  is  instantaneous 
at  the  boiling  point  of  water. 

The  ordinary  loaf-sugar  of  commerce  is,  according  to  observ- 
ations recently  made  in  my  own  laboratory,  an  exceedingly  pure 
substance. 

In  the  first  place  it  is  singularly  devoid  of  mineral  matter. 
From  a  number  of  experiments  it  would  appear  that  the 
ash  left  on  incinerating  it  does  not  exceed  0*01  per  cent,  of  the 
sugar. 

It  is  also  singularly  free  from  nitrogenous  matter.  I  once 
burnt  up  a  considerable  quantity  with  oxide  of  copper  and 
proved  the  entire  absence  of  nitrogen  gas  in  the  products  of 
combustion ;  and  recently  I  have  submitted  it  to  the  action 
of  boiling  permanganate  of  potash  in  presence  of  much  caustic 
potash  and  proved  the  non-production  of  ammonia. 

It  is  also  devoid  of  uncrystallisable  sugar,  as  may  be  proved 
by  adding  to  its  aqueous  solution  a  few  drops  of  solution  of 
sulphate  of  copper,  then  an  excess  of  caustic  potash  (which 
will  yield  a  splendid  blue-purple  solution),  and  finally  boiling 
for  a  minute,  when  there  will  be  no  formation  of  yellow  or  red 
suboxide  of  copper. 

Brown  sugar  is  not  by  any  means  so  pure  as  loaf-sugar.  It 
contains  a  certain  proportion  of  mineral  matter  derived  'from 
the  plant,  and  in  difierent  samples  of  brown  sugar  I  have 
found  0*49,  0"61,  and  0*57  per  cent,  of  ash  respectively.  From 
this  it  would  appear  that  the  ash  in  raw- sugar  is  pretty  con- 
stant. The  detection  of  actual  adulteration  of  sugar  by  mineral 
matter  such  as  sand  is  therefore  very  simple.  All  that  is 
required  is  to  take  the  ash  ;  and  any  real  case  of  adulteration 
of  this  description  will  be  manifested  by  the  finding  of  a  far 
higher  percentage  of  ash  than  could  be  due  to  the  mineral 
contents  of  the  juices  of  the  sugar-can^e  or  beet-root. 

Much  has  been  written  respecting  the  sugar-insect,  which 
is  sometimes  found  in  raw-sugar,   but  never   in  refined. 
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Whetlier  the  presence  of  this  insect  in  a  sample  of  sugar  be 
of  more  importance  than  the  presence  of  mites  in  cheese,  I 
will  not  undertake  to  determine.  It  will,  however,  be  obvious 
that  in  a  specimen  of  sugar  which  is  almost  devoid  of  nitro- 
genous matter,  this  creature  cannot  flourish,  and  the  possi- 
bilities of  the  presence  of  these  insects  may  be  judged  of 
through  a  determination  of  nitrogen  (or  still  better  of  albu- 
minoid ammonia)  in  the  sugar.  From  100  parts  of  moist 
sugar  I  have  obtained  not  more  than  0'2  part  of  albumi- 
noid ammonia.  Microscopical  examination  should  likewise 
be  had  recourse  to  where  there  is  reason  for  suspecting  the 
presence  of  these  insects.  Moist  sugar  is  contaminated  with 
uncrjstallisable  sugar,  as  may  be  very  readily  proved  by 
adding  to  its  solution  some  sulphate  of  copper  and  caustic 
potash,  and  boiling  for  a  few  seconds,  when  there  will  be  a 
very  abundant  reduction  of  the  copper  solution.  The  difference 
between  loaf-sugar  and  brown  sugar  is  in  this  respect  very 
striking. 
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CHAPTER  yill. 

DISINFECTION. 

There  are  two  distinct  kinds  of  infection,  viz.,  the  propaga- 
tion of  specific  disease  wliicli  reproduces  itself,  and  the 
engendering  of  disease  and  nnhealthiness  by  uncleanhness  and 
filth. 

The  communication  of  small-pox  by  contact  with  a  patient 
suffering  from  small-pox,  or  by  contact  with  his  clothes  and 
surroundings,  affords  a  characteristic  example  of  the  one  kind 
of  infection.  The  other  kind  is  exemplified  by  the  falling  into 
low  fever,  or  even  into  a  simply  weak  state  of  health  which  is 
induced  by  living  amidst  filth. 

Against  specific  infection  we  are  almost  limited  to  two 
disinfectants  ;  against  common  infection  we  have  many  and 
various  disinfectants  which  have  their  appropriate  uses. 

Given  a  bundle  of  clothes  from  a  small-pox  patient,  there  is 
only  one  safe  and  practicable  course  to  be  taken,  that  is  to 
burn  it.  We  might,  it  is  true,  destroy  it  with  corrosive 
chemicals,  but  that  would  only  be  a  more  dijfficult  and  more 
costly  way  of  destroying  it,  and  unless  we  pushed  the  action 
of  the  chemicals  so  far  as  to  destroy  the  fibre  of  the  fabric  we 
could  have  no  security. 

The  belief  that  dilute  chlorine  or  dilute  carbolic  acid  is  of 
any  avail  in  destroying  specific  infection  is  founded  on  the 
misconception  that  the  action  of  dilute  chemicals  differs  only 
in  degree  from  the  action  of  the  same  chemicals  in  a  state  of 
concentration.  A  very  striking  illustration  of  the  action  of 
the  same  chemical  in  a  dilute  and  in  a  concentrated  state  is 
afforded  by  sulphuric  acid,  which  when  dilute  transforms 
cane-sugar  into  grape-sugar  susceptible  of  fermentation,  and 
when  concentrated  turns  it  into  a  mass  of  black  carbon.    It  is 
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no  doubt  true  that  pure  cHorine,  aided  by  sunlight  or  heat, 
will  destroy  the  infecting  material  of  small-pox  ;  but  there  is 
no  real  reason  for  believing  that  a  touch  of  bleaching  powder 
introduced  into  the  wash  tub  will  aid  in  disinfecting  small -pox 
linen.  If  a  good  washing  with  soap  and  hot  water  be  not 
effectual,  there  is  little  hope  that  any  kind  of  washing,  which 
does  not  destroy  the  fibre,  will  render  such  linen  safe. 

In  fire,  which  is  quick,  and  weathering,  which  is  slow,  we 
have  the  two  great  natural  disinfectants  ;  and  against  specific 
infection  we  have  no  others  which  are  generally  practicable. 

All  clothes  which  are  tainted  with  specific  infecting  matter, 
such  as  the  matter  from  small-pox,  scarlet  fever,  &c.,  ought  to 
be  burnt.  When  plague  breaks  out  in  a  crowded  part  of  a 
town,  there  is  much  to  be  said  in  favour  of  burning  down  the 
houses  where  it  has  been  rife.  Failing  so  extreme  a  measure 
(which,  however,  we  would  most  seriously  commend  to  the  at- 
tention of  the  authorities  of  a  plague-stricken  town),  they 
should  be,  for  a  while,  dismantled  and  freely  exposed  to  the 
rain  and  to  the  wind.  There  is  no  just  reason  for  trusting  to 
any  fumigation  with  chlorine,  sulphurous  acid,  or  carbolic  acid 
in  any  such  case. 

With  regard  to  the  action  of  fire,  it  consists  in  the  destruc- 
tion of  the  infecting  material,  which,  whether  it  be  a  germ  or 
an  organic  poison,  must  in  common  with  all  complex  organic 
substances  be  destroyed  by  a  high  temperature  especially  in 
presence  of  an  excess  of  oxygen. 

In  place  of  burning  clothes  and  bedding,  there  is  a  custom 
of  baking  them :  and  the  practice  is  defended  on  the  ground 
that  the  small-pox  poison  is  destroyed  by  a  heat  approaching 
to  the  boiling  point  of  water.  Granting,  however,  that  the 
subjection  of  the  poison  to  such  a  temperature  will  destroy  it, 
there  is  always  room  for  very  reasonable  doubt  whether  a 
mass  of  bedding,  for  instance,  is  raised  throughout  its  entire 
substance  to  the  required  temperature,  and  in  the  present 
state  of  our  knowledge  on  the  subject  we  should  discourage 
the  substitution  of  baking  for  burning  outright. 

The  action  of  weathering  is  very  complex.  A  very  impor- 
tant element  in  it  is  dilution,  with  air  or  water.  There  is  no 
chemical  poison  which  does  not  lose  its  eflBcacy  when  it  is 
extremely  dilute  :  and  the  same  holds  good  of  germs,  which 
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require  to  be  sufiSciently  numerous  in  order  to  be  fertile. 
Free  exposure  to  atmospberic  cbanges  also  induces  slow  oxi- 
dation and  disintegration. 

Tbere  is,  perhaps,  no  other  subject  which  has  been  so  over- 
laid with  absurdities  as  disinfection,  and  in  this  chapter  an 
important  part  of  our  task  is  to  point  out  how  that  which  is 
commonly  believed  to  be  effective  cannot  possibly  be  so. 

By  chemical  means  the  attempt  is  often  made  to  disinfect 
the  atmosphere  of  a  room.  Occasionally  even  an  attempt  has 
been  made  to  disinfect  the  open  air  of  the  country  ;  we  re- 
member such  an  attempt  on  the  part  of  the  Cattle  Plague 
Commissioners  in  the  time  of  the  panic  occasioned  by  the 
cattle  plague,  when  cloths  dipped  in  carbolic  acid  were  tied 
to  the  horns  of  cattle  which  were  turned  loose  in  the  fields 
to  disinfect  the  air  of  the  country. 

Now,  when  it  is  recollected  how  vast  is  the  atmosphere 
which  covers  a  field,  and  that  on  the  stillest  of  days  it  is  being 
constantly  renewed,  it  must  be  obvious  that  to  alter  its  com- 
position in  any  but  an  infinitesimal  degree  is  a  quixotic 
undertaking.  It  would  be  easier  to  alter  the  composition  of 
the  sea  which  surrounds  our  coasts  than  of  the  air  which 
covers  the  country.  A  very  striking  illustration  of  our  impo- 
tence in  this  direction  is  afforded  by  the  researches  of  Dr. 
Angus  Smith  and  others,  which  have  shown  that  the  air  of 
London  streets  does  not  contain  0*10  per  cent,  of  carbonic 
acid,  and  rarely  0*05  per  cent.  And  yet  every  animal  and 
every  fire  in  London  is  engaged  in  the  generation  of  carbonic 
acid,  and  the  normal  proportion  of  carbonic  acid  in  the  atmo- 
sphere is  0'038  per  cent.  If  we  cannot,  even  in  confined 
streets,  raise  the  carbonic  acid  from  0*04  to  O'lO  per  cent., 
what  chance  can  there  be  that  we  can  rid  the  atmosphere  of 
the  country  of  anything  which  happens  to  be  in  it,  or  even 
sensibly  diminish  it  ? 

Paradoxical  as  it  may  seem,  we  are,  however,  able  to  defile 
the  air,  but  not  to  purify  it.  Over  our  manufacturing  towns 
there  floats  an  atmosphere  which  is  not  compatible  with  vegeta- 
tion, and  which  is  not  well  adapted  to  the  requirements  of 
animal  life.  We  are  able  to  defile  the  air,  because  plants  and 
animals  are  sensitive  to  infinitesimal  change  in  the  atmo- 
sphere, because  an  ioconceivably  minute  dose  of  certain  atmo- 
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spheric  poisons  has  effect  on  living  things.  This  brings  ns  to 
the  case  of  the  atmosphere  of  a  room,  which  it  is  often  pro- 
posed to  disinfect.  The  difficulty  in  dealing  with  the  air  of  a 
room  depends  on  the  fact  that  an  infinitesimal  quantity  of 
corrosive  chemical  introduced  into  it  renders  it  unfit  to 
breathe.  Before  anything  like  a  tenth  of  the  chlorine,  or 
sulphurous  acid,  or  carbolic  acid,  which  could  possibly  purify 
it,  has  passed  into  the  atmosphere  of  a  room,  the  atmo- 
sphere will  have  become  unfit  to  breathe ;  and  if,  in  puri- 
fying the  air,  we  render  it  unfit  to  breathe,  what  object 
do  we  gain  in  purifying  it  ?  Let  any  of  our  readers 
take  up  any  of  the  popular  prescriptions  for  purifying  the 
air  of  a  sick  room. — "  Take  so  much  bleaching  powder  and 
so  much  acid  and  put  them  in  a  saucer  under  the  bed," — and 
let  him  calculate  the  percentage  of  chlorine  which  will  enter 
into  the  air  of  an  ordinary  bedroom  and  he  will  be  astonished 
at  the  smallness  of  the  fraction.  In  one  of  the  official  docu- 
ments relative  to  disinfection  with  sulphurous  acid,  there 
occurs  a  very  significant  passage  to  the  effect  that  if  it  be 
possible  to  abide  in  the  room  for  a  few  minutes,  the  disin- 
fection is  not  satisfactory.  Clearly  in  such  a  case  the  disinfec- 
tion cannot  be  for  the  sake  of  the  atmosphere  (which  has  to 
be  sent  up  the  chimney  or  out  of  the  window)  but  for  the 
sake  of  the  walls  and  the  furniture.^ 

If  the  atmosphere  of  a  room  be  foul  there  is  only  one  prac- 
ticable method  of  dealing  with  it,  and  that  is  to  send  it  out 
and  get  in  a  fresh  supply  of  air.  We  can  defile,  but  we 
cannot  purify  the  air,  and  our  efforts  must  be  directed 
towards  proper  ventilation  and  towards  avoidance  of  defile- 
ment. 

This  brings  us  to  the  consideration  of  the  true  scope  and 
subject  of  artificial  disinfectants.  They  are  of  use  mainly  in 
arresting  putrefaction  and  hindering  defilement  of  the  atmo- 
sphere. 

The  most  important  disinfectants  are  those  whose  action 
consists  in  preventing  putrefaction  ;  the  antiseptics  as  they  are 
termed.    This  is  a  very  large  class  comprising  common  salt, 

'  And  most  clumsy,  costly,  and  ineffectual  suck  a  disinfectant  must  be. 
All  fumigation  with  chlorine  and  sulphurous  acid  are  founded  on  a  de- 
lusion, and  ought  to  give  place  to  more  rational  procedure. 
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a  great  variety  of  metallic  salts,  carbolic  acid,  most  acids, 
charcoal,  and  a  great  variety  of  substances. 

In  selecting  a  disinfectant  we  have  not  so  much  to  choose 
a  powerful  antiseptic,  as  a  sufficiently  powerful  antiseptic 
which  is  otherwise  unobjectionable.  For  general  use,  the 
property  of  being  very  poisonous  is  an  absolute  bar  to  the 
employment  of  certain  antiseptics.  Arsenious  acid  is  most 
powerfully  antiseptic  (and  it  is  tolerably  cheap),  but  its 
poisonous  properties  completely  forbid  its  use  as  a  general 
disinfectant  and  antiseptic.  For  a  like  reason  corrosive 
sublimate  and  carbolic  acid  (though  powerfully  antiseptic) 
are  not  adapted  for  general  use.  One  of  the  most  powerful 
antiseptics  and  deodorisers  is  copperas  ( proto-sulphate  of 
iron)  which  has  the  further  merit  of  being  very  cheap  (£7 
per  ton),  and  of  being  not  frightfully  poisonous.  It  is 
specially  adapted  for  use  in  water-closets  and  urinals  ;  but 
its  property  of  staining,  giving  spots  of  basic  persalt  and 
oxide  of  iron,  is  an  unpleasant  quality  and  will  prevent  its 
coming  into  general  use.  Alum  and  the  material  which  has 
of  late  come  before  the  pubHc  under  the  name  of  chloralum  is 
an  excellent  antiseptic  and  deodoriser  and  does  not  labour 
under  the  objection  which  applies  to  proto-sulphate  of  iron ; 
it  does  not  give  rise  to  brown  spots. 

There  are  two  ways  in  which  a  disinfectant  acts  on  a  mass 
of  putrescent  matter — e.  g. — putrid  urine  or  foeces.  It  m.ay 
stop  the  putrefaction  in  virtue  of  its  preservative  or  antiseptic 
properties,  or  it  may  absorb  the  products  of  putrefaction,  and 
it  may  do  both. 

In  carbolic  acid  we  have  an  example  of  a  substance  which 
arrests  decomposition  but  is  absolutely  powerless  to  absorb  or 
to  decompose  the  offensive  products  of  decomposition.  In 
proto-sulphate  of  iron  we  have  a  substance  which  both  stops 
decomposition  and  absorbs  the  odoriferous  alkaloids  and 
sulphuretted  hydrogen  to  which  the  vile  smell  of  putrescent 
matter  is  due.  In  soluble  permanganates  (Condy's  fluid) 
we  have  chemicals  which  destroy  sulphuretted  hydrogen  ;  but 
have  little  antiseptic  power. 

The  main  causes  of  bad  smells  in  our  streets  and  houses 
are  alkaloids, — stinking  ammonias.  In  order  to  get  rid  of 
these  smells,  even  vinegar  is  of  service  :  the  common  device 
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of  keeping  fisli  steeped  in  vinegar  owes  it  efficiency  to  tlie 
circumstance  that  the  stink  from  fish  consists  of  an  alkaloid 
which  is  neutralised  by  the  vinegar. 

The  main  nitrogenous  excretion  from  the  population  of  a 
town  is  the  urine,  which  in  its  fresh  condition  has  very  little 
smell,  but  in  its  putrid,  or  fermented  state,  is  exceedingly 
offensive.  According  to  our  experience  the  cheapest  method 
of  dealing  with  it  is  by  means  of  a  mixture  containing  chloride 
of  calcium,  which  is  a  waste  product  in  various  industrial  pro- 
cesses. The  conversion  of  urea  into  carbonate  of  ammonia 
appears  to  take  place  with  extraordinary  rapidity  in  the  sewers. 
The  postponement  of  this  fermentation  until  the  contents  of 
the  sewers  have  mingled  with  the  water  of  the  river  into  which 
they  are  discharged  is  one  of  the  tasks  which  will  have  to  be 
accomplished  if  our  towns  are  to  be  devoid  of  bad  smell :  and 
this  appears  to  be  practicable  by  the  employment  of  some 
such  material  as  the  waste  chlorides  of  commerce. 
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